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POST  OF  WILLET8  POINT,  ENGINEER  SCHOOL  OF  APPLICATION.  BATTAL- 
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YORK  HARBOR 12 

RIVER  AND  HARBOR  IMPROVEMENTS. 

* 

OCSTERAL  STATEMENT 13 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  charge  op  Maj.  Jared  A.  Smith,  Corps  of  Engineers— 

Lobec Channel,  Me.,  14 ;  Moose-a-bec  Bar,  Me.,  Narragnagns  River,  Me.,  15:  Bangor 
Harbor  and  Penobscot  River,  Me..  Belfast  Harbor,  Me.,  16;  Rockland  Haroor,  Me., 
Portland  Harbor,  Me.,  17 ;  channel  in  Back  Cove,  Portland,  Me.,  breakwater  at 
month  of  Saco  River,  Me.,  18 ;  Saco  River,  Me.,  Kennebnnk  River,  Me.,  York  Har- 
bor, Me.,  19;  Portsmouth  Harbor,  N.  H.,  Cocheco  River,  N.  H.,  '20;  harbor  of 
refage  at  Little  Harbor,  N.  H.,  examinatious  and  surveys,  21. 

# 

In  charge  of  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers— 

Kewbnrjport  Harbor,  Mass.,  22;  Merrimac  River,  Mass.,  23;  Ipswich  River,  Mass., 
harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  24 ;  Gloacester  Harbor,  Mass., 
Lynn  Harbor,  Mass.,  25;  Boston  Harbor,  Mass.,  26;  Maiden  River,  Mass.,  Hingham 
Ilarbor,  Mass.,  28;  Scitnate  Harbor,  Mass.,  29;  Plymouth  Harbor,  Mass.,  ProviuCe- 
town  Harbor,  Mass.,  30. 

In  charge  of  Maj.  William  R.  Livermorb,  Corps  of  Engineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  3L ;  harbor  of  refuge  at  Nantucket,  Mass.,  32; 
Wood*8  Holi  Harbor,  Mass.,  :^3 ;  Wareham  Harbor,  Maas.,  34 ;  Westport  Harbor, 
Mass.,  Taunton  River,  Mass.,  35 ;  Warren  River,  R.  I.,  Paw  tucket  River,  R.  I.,  36 ; 
Providence  River  and  Narragansett  Bay,  R.  I.,  37;  removal  of  Green  Jacket  Shoal, 
Providence  River,  R.  I.,  Newport  Harbor,  R.  I.,  38 ;  harbor  of  refuge  at  Block 
Island,  R.  I.,  40;  Little  Narragansett  Bay,  R.  I.  and  Conn.,  harbor  of  refuge  at 
Stooinglon,  Conn.,  41 ;  Pawoatnck  River,  R.  I.  and  Conn.,  42;  examinations  and 
anrveya,  43. 
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In  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  op  Engineers— 

Thames  Biver,  Conn.,  43;  New  London  Harbor,  Conn.,  Connecticut  River,  Mass.  and 
Conn  ,  44 ;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  4G;  breakwater  at- 
New  Haven,  Conn.,  47 ;  Milford  Harbor,  Conn.,  Housatonic  River,  Conn.,  4b ; 
Bridgeport -Harbor,  Conn.,  Black  Rock  Harbor,  Conn.,  49;  6outhport  Harbor^ 
Conn.,  Norwalk  Harbor,  Conn.,  50 ;  Stamford  Harbor,  Conn.,  Port  Chester  Harbor, 
N.  Y.,51 ;  Mamaroneck  Harbor,  N.  Y.,  Echo  Harbor,  New  Rocbelle,  N.  Y.,  52;  New 
Roohelle  Harbor,  N.  Y.,  East  Chester  Creek,  N.  Y.,  53;  Greenport  Harbor,  N.  Y., 
Port  Jefferson  Harbor,  N.  Y.,  54 ;  Flushing  Bay,  N.  Y.,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  55. 

In  charge  of  Liedt.  Col.  W.  McFarland,  Corps  of  Engineers — 

Hudson  River,  N.  Y.,  56 ;  harbor  of  Sau^erties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  57  : 
Harlem  River.  N.  Y.,  58 ;  removing  obstructions  in  the  East  River  and  at  Hell 
Gate,  N.  Y.,  59 ;  Newtown  Creek,  N.  Y. ,  Buttermilk  Channel,  N.  Y.,  60  ^  Gowann» 
Bay,  N.  Y.,  61 ;  New  York  Harbor,  62 ;  Sheepshead  Bay,  N.  Y.,  Canarsie  Bay,  N. 
Y.,  64;  Sumpawanus  Inlet,  N.  Y.,  Channel  Detween  Staten  Island  and  N.  J.,  65; 
Raritan  Bay,  N.  J.,  66 ;  examinations,  67. 

In  charge  of  Lieut.  George  McC.  Derby,  Corps  of  Engineers — 

Passaic  River,  N.  J.,  68;  Elizabeth  River,  N.  J.,  69;  Rahway  River,  N.  J.,  70;  Wood- 
bridge  Creek,  N.  J.,  Raritan  River,  N.  J.,  71;  South  River,  N.  J.,  72;  Cheeseqnakos 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73 ;  Mattawan  Creek,  N.  J.,  Shrewsbury 
River,  N.  J.,  74  ;  Manasquan  River,  N.  J.,  75. 

In  charge  of  Lieut.  Col.  Henrt  M.  Robert,  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  76;  Frankford  Creek,  Pa.,  Schuylkill  River,  Pa.,  78  ; 
ice-harbor  at  Marcus  Hook,  Pa.,  79 ;  ice-harbor  at  the  head  of  Delaware  Bay,  Del., 
construotion  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  80 ;  harbor  at  Delaware 
Breakwater,  Del.,  81 ;  Rancocas  River,  N.  J.,  Woodbury  Creek,  N.  J.,  82 ;  Mantua 
Creek,  N.  J..  Raccoon  River,  N.  J.,  83;  Salem  River,  N.  J.,  Cohansey  Creek,  N.  J., 
84 ;  removal  of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  survey  for  harbor  at  Atlantic  City,  N. 
J.,  United  States  commission  advisory  to  the  board  of  harbor  commissioners  of 
Philadelphia,  Pa.,  85;  examinations,  86. 

In  charge  of  Mr.  Wiluam  F.  Smith,  U.  S.  Agent— 

Maurice  River,  N.  J.,86;  Wilmington  Harbor,  Del.,  87;  ice-harbor  at  New  Castle, 
Del.,  88;  Duck  Creek,  DeL,  St.  Jones  River,  Del.,  89;  Mispillion  Creek,  Del.,  Broad- 
klin  River,  Del.,  90 ;  Indian  River,  Del.,  inland  water-way  from  Chincoteagne  Bay, 
Ya.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  91 ;  Susquehanna  River  above  and  be- 
low Havre  de  Grace,  Md.,  92 ;  Chester  River  at  Kent  Island  Narrows,  Md.,  Corsica 
Creek,  Md.,93 ;  Choptank  River,  Md.,  Nanticoke  River,  Del.,  94 ;  Broad  Creek,  Del., 
from  its  mouth  to  Laurel,  Wicomico  River,  Md., 95;  Upper  Thoroughfare  between 
DeiPs  Island  and  the  mainland,  Pocomoke  River,  Md.,  removing  sunken  vessels  or 
eraft  obstructing  or  endangering  navigation,  96 ;  examination  and  surveys,  97. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers— 

Patapsco  River  and  channel  to  Baltimore,  Md.,  97;  Annapolis  Harbor,  Md.,  98:  re- 
building piers  at  Batteiy  Island,  head  of  the  ChesapeaKO  Bay,  99;  James  Riv(>r, 
Va.,  100;  removing  sunKen  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 101 ;  examination,  101. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers— 

Harbors  at  Washington  and  Georgetown,  D.  C,  101;  Potomac  River  at  Washington, 
D.  C,  102;  reconstruction  of  Aqueduct  Bridge,  D.  C,  104;  bridge  across  the  East- 
em  Branch  of  the  Potomac  River,  D.  C,  Shenandoah  River,  West  Va.,  105. 

In  charge  of  Bir.  S.  T.  Abert,  U.  S.  Agent — 

Channel  at  Mount  Vernon,  Va.,  Noabsco  Creek,  Va,,  106;  Breton  Bay,  Leonard  town, 
Md.,  Nomini  Creek«  Va.,  107;  harbf»rat  entrance  of  St.  Jerome*s  Creek,  Md.,  Rap- 
pahannock River,  Va.^()8;  Totusky  River,  Va.,  Urbana Creek,  Va.,  Mattaponi  River, 
Va.,  109;  Pamtinkey  River,  Va.,  York  River,  Va.,  110;  Chickahominy  River,  Va., 
Staunton  River,  Va.,  Ill ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.. 
Roanoke  River,  N.  C,  112;  French  Broad  River,  N.  C,  113;  examinations  and 
surveys,  114. 


CONTENTS.  Ill 

Ih  chabgk  of  Capt.  F.  A.  Hinman,  Corps  op  Enginebbs— 

Haibor  at  Norfolk,  Va.,  114;  approach  to  Norfolk  Harbor  and  the  United  States 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Va.,  115 ;  Archer's 
Hope  River,  Va.,  Appomattox  River,  Va.,  117 ;  North  Landing  River,  Va.  and  N.  C, 
Corritaok  Sonnd,  Coanjok  Bay,  and  North  River  Bar,  N.  C,  119;  Blackwater 
River,  Va.,  120;  Nottoway  River,  Va.,  Meherrin  River,  N.  C,  121;  Edenton  Bay, 
N.  C,  I5i2 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga^ 
tioQ,  123 ;  examinations  and  survey,  123. 

• 

In  CHABGK  OF  Capt.  W.  H.  Bixby,  Corps  of  Enoineers— 

Famlieo  and  Tar  Rivers,  N.  C,  123 ;  Contentnia  Creek,  N.  C,  124 ;  Trent  River,  N.  C, 
12S:  Neose  River,  N.  C,  126;  inland  water-way  between  New  Berne  and  Beaufort. 
K.  C.,  127 ;  harbor  at  Beaufort,  N.  C,  128 ;  inland  water-way  between  Beaufort 
Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  New  River,  N.  C,  129; 
Black  River.  N.  C,  130;  Cape  Fear  River,  N.  C,  131;  Yadkin  River,  N.  C,  133; 
Wacoemaw  River,  8.  C,  134;  Great  Pee  Dee  River,  S.  C.,  harbor  at  Georgetown,  8. 
C,  135 ;  Wioyaw  Bay,  8.  C,  Santee  River,  8.  C,  136 ;  Wateiee  River,  8.  C,  137 ; 
Coagaree  River,  8.  C,  138 ;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  139  ;  examinations  and  surveys,  139. 

Ih  charok  of  Col.  Q.  A.  Gillmorb,  Corps  of  Enginebrs— 

Charleaton  Harbor,  8.  C,  140;  Wapoo  Cut,  8.  C,  141  ;  Ashley  River,  S.  C,  142 ;  Edisto 
River,  8.  C,  143;  Sal kahatehie  River,  8.  C,  144;  Savannah  Harbor  and  River,  Ga., 
145;  Savannah  River,  Oa.,  146 ;  Savannah  River,  above  Augusta,  Ga.,  St.  Au- 
gustine Creek  (Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga.,  148 ;  Altamaha  River, 
6a.,  149;  Doboy  Bar,  Ga.,  150 ;  Brunswick  Harbor,  Ga.,  151 ;  entrance  to  Cumber- 
land Sound,  Ga.  and  Fla.,  152;  inside  passage  between  Fernandlna  and  St.  John's 
River,  Fla.,  153;  examination,  154. 

IV  GHABOK  OF  CaPT.  WiLLIAK  M.  BlaCK,  CORPS  OF  ENGINEERS— 

• 

flaiDt  John's  River,  Fla.,  154;  Volusia  Bar,  Fla.,  155;  Upper  Saint  John's  River,  Fla., 
mrrey  of  entrance  to  harbor  of  Key  West,  Fla.,  156;  Caloosahatohie  River,  Fla., 
157;  Peaae  River,  Fla.,  Manatee  River,  Fla.,  158;  Tampa  Bay,  Fla.,  159;  With- 
laooochee  River,  Fla.,  160;  harbor  at  Cedar  Keys,  Fla.,  Suwanee  River,  Fla.,*  161 ; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  16^ ;  ex- 
aminations, 162. 

Im  crabgk  OF  Capt.  R.  L.  Hoxib,  Corps  of  Engineers— 

Apalachicola  River,  Fla.,  162;  Apalachicola  Bay,  Fla.,  163;  La  Grange  Bayou,  Fla., 
Pensacola  Harbor,  Fla.,  164;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia 
and  Conecuh  riven,  Fla.  and  Ala.,  165  ;  Oconee  River,  Ga.,  166;  Ocmulgee  River, 
Ga.,  Ooetenaula  and  Cooeawattee  rivers,  Ga.,  Flint  River,  Ga.,  167  ;  Coosa  River, 
Ga.  and  Ala.,  168 ;  Chattahoochee  River,  Ga.  and  Ala.,  Tallapoosa  River,  Ala.,  169 ; 
Cahawba  River,  Ala.,  Alabama  River,  Ala.,  170;  examination,  171. 

la  r-»Ami«  OF  Maj.  a.  N.  Dambell,  Corps  of  Engineers — 

Kobtle  Harbor,  Ala. ,  171;  Black  Warrior  River,  from  Tuscaloosa  to  Daniel's  Creek,  Ala. , 
Warrior  River,  Ala.,  172;  Tombigbee  River,  from  Fulton  to  Vienna,  173;  Tombig- 
bee  River,  below  Vienna,  Old  Town  Creek,  Miss.,  174;  Noxubee  River,  Miss.,  Pas- 
eagoula  River,  Miss.,  175 ;  harbor  at  Biloxi  Bay,  Miss.,  Pearl  River,  Miss.,  between 
Eoinbor^h  and  Carthage,  176 ;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  Pearl 
River,  Miss.,  below  Jackson,  177 ;  examination,  178. 

In  charge  of  Maj.  W.  H.  Hsuer,  Corps  of  Engineers — 


of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  178 ;  Tche- 
foneta  River  and  Bogue  Falia,  La.,  179 ;  Tangipahoa  River,  La.,  IbO;  Tickfaw 
River,  La.,  Amite  River,  La.,  181 ;  Bayou  La  Fonrche,  La.,  Bayou  Terrebonne,  La., 
1&{ ;  Bayon  Black,  La.,  Bayou  Teche,  La..  183 ;  connecting  Bayou  Teche  with  Grand 
Lake  at  Charenton,  La.,  Bayou  Courtablean,  La.,  184  ;  Calcasieu  River  and  Pass, 
La.,  Bajon  Pierre,  Miss.,  185;  Sabine  River,  La.  and  Tex.,  Neches  River,  Tex.,  186; 
Sabine  Pass,  Tex.,  187 ;  removal  of  sunken  vessels  or  crafrbbstructing  or  endanger- 
i&g  navigation,  It^ ;  examinations  and  survey,  188. 


IV  CONTENTS. 

IX  CHARGE  OF  MaJ.  O.  H.  £RN8T,  COKP8  OF  ENGINEERS— 

EntraDce  to  Galveston  Harbor,  Tex.,  ship-channel  in  Galveston  Bay,  Tex.,  Trinity- 
River,  Tex.,  189;  Buffalo  Bayon,  Tex.,  190;  Mouth  of  Brazos  River,  Tex.,  Pass 
Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay,  up  to  Rockport  and 
Corpus  Obristi,  Tex.,  191 ;  harbor  at  Brasos  Santiago,  Tex.«  protection  of  river- 
bank  at  Fort  Brown,  Tex.,  192 ;  examination,  193. 

WESTERN  RIVERS. 

In  charge  of  Capi\  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  193;  Cane  River  La.,  survey  of  Bayou  Pierre,  La.,  Cypress 
Bayou,  Tex.  and  La.,  194 ;  Loggy  Bayon,  Lake  Bistenan,  and  the  Dorcheat,  La., 
Ouachita  and  Black  Rivers,  Ark.,  and  La.,  Bayon  D'Arbonne,  La.,  195;  Bayou 
Bartholomew,  La.  and  Ark.  Bayou  Boeuf,  La.,  196 ;  Tensas  River  and  Bayon 
Macon,  La.,  197 ;  Bij<  Black  River.  Miss*,  Yazoo  River,  Miss.,  198 :  Tchula  Lake, 
Miss.,  Taliabusba  River,  Miss.,  199 ;  Tallahatchee  River,  Miss.,  Steele's  Bayou, 
Miss.,  Big  Sunflower  River,  Miss.,  200;  Big  Hatchie  River,  Tenn.,  201;  South 
Forked  Deer  River,  Tenn.,  water-gauges  on  tiie  Minsissippi  River  and  its  principal 
tributaries,  202;  examinations,  203. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers— 

Red  River,  above  Fulton,  Ark.,  203;   Little  Red  River,  Ark.,  Saline  River,  Ark.,  re 
moving  obstructions  in  Arkansas  River,  Ark.,  204^  Arkansas  Rive^  Ark.,  205 ;  sur- 
vey of  Arkansas  River,  Ark.,  from  Little  Rock  to  its  month.  Petit  Jean  River,  Ark., 
206;  Fourche  River,  Ark.,  White  River,  Ark.,  *i07 ;  Black  River,  Ark.  and  Mo.,  208 ; 
Saint  Francis  River,  Ark.,  L'Anguille  River,  Ark.,  209;  examinations,  210. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers- 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  210 ;  Biississippi 
River  between  the  Ohio  and  Illinois  rivers,  2 LI ;  Gasconade  River,  Mo.,  Osage  River, 
Mo.  and  Kans.,  214;  examination,  215. 

In  charge  of  Capt.  Clinton  B.  Sears,  Corps  of  Engineers — 

Missouri  River  fh)m  Sioux  City,  lo^a,  to  Fort  Benton,  Mont.,  215;  Yellowstone  River, 
Mont,  and  Dak.,  216 ;  examination,  217. 

In  charge  of  Capt.  £.  H.  Ruffner,  Corps  of  Engineers— 
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600  feet  lit>m  the  foot  of  Tenth  and  Eleventh  streets,  in  the  city  of  N.  Y.,  758 ; 
Patebogae  River,  N.  Y.,  759. 

APPENDIX  F. 
REPORT  OF  LIEUT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

IxntOYmstEJrts, — ^Passaic  River,  N.  J.,  763;  Elizabeth  River,  N.  J.,  768;  Rah  way 
River,  N.  J.,  769;  Woodbridge  Creek,  N.  J.,  770 :  Raritan  River,  N.  J.,  771 ;  Sooth 
River,  N.  J.,  773;  Cheesequakes  Creek,  N.  J.,  775;  Key  port  Harbor,  N.  J.,  776; 
ICattawan  Creek,  N.  J.,  777;  Shrewsbury  River,  N.  J.,  778;  Manasqnan  River,  N. 
J.,  788. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Impkotkmkntb. — ^Delaware River,  Pa.,  N.  J.,  786 ;  Frankford Creek,  Pa.,  799 ;  Schuyl- 
kill River,  Pa.,  800;  Ice-harbor  at  Marcus  Hook,  Pa.,  802;  Ice-harbor  at  the  head 
of  Delaware  Bay,  Del.,  804 ;  Construction  of  iron  pier  in  Delaware  Bay,  near  Lewes, 
BeL,  804 ;  Harbor  at  Delaware  Breakwater,  Del.,  805;  Rancocas  River,  N.  J.,  807 ; 
Woodbury  Creek,  K.  J.,  808 ;  Mantua  Creek,  N.  J.,  809 ;  Raccoon  River,  N.  J.,  810 ; 
8alem  River,  N.  J.,  811 ;  Cohansey  Creek,  N.  J.,  812 ;  removal  of  wrecks  from  Del- 
aware Bay  aod  River,  813 ;  removing  sunken  vessels  or  craft  obstructing  or  endan- 
geting  navigation,  814 ;  survey  for  harbor  at  Atlantic  City,  N.  J.,  814 ;  United  States 
ComoiissJon  ^dvlmtrj  to  the  board  of  harbor  commissioners  of  Philadelphia,  Pa., 
890. 

£ZA]fiiunoif0.— Obannel  back  of  Brigantine  Beach,  between  Absecon  and  Brigau- 
tiae  Inlets,  N.  J.,  ail ;  Darby  Creek,  Pa.,  822, 


X  CONTEOTS. 

APPBNPIX   H. 

REPORT  OF  MR.  WM.  F.  SMITH,  U.  S.  AOE^T. 

Improvements. — Maurice  River,  N.  J.,  826;  Wilmington  Harbor,  Del.,  827;  ice- 
barbor  at  New  Castle,  Del.,  829;  Duck  Creek,  Del.,  8t  Jones  River,  Del.,  831; 
Mlspillion  Creek.  Del.,  833;  Broadkiln  River,  Del., 834 ;  Indian  River,  Del.,  83o;  in- 
land water-way  from  Chincoteaffue  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  836 ;  Susquehanna  River  above  and  below  Havre  de  GhiM)e,  Md.,  836 ;  Cliester 
Riverat  Kent  Island  Narrows,  Md.,  838;  Corsica  Creek,  Md.,  838;  Choptank  River, 
Md.,  840 ;  Nanticoke  River,  Del.,  842 ;  Broad  Creek,  Del.,  from  its  month  to  Laurel, 
843 ;  Wicomico  River,  Md.,  844 ;  Upper  Thoroughfare  between  Dell's  Island  and  the 
mainland,  Md.,846;  Focomoke  River,  Md.,  removing  sanken  vessels  or  craft  ob- 
structing or  endangering  navigation,  847. 

Examinations  and  surveys.— Duck  Crock,  Del.,  847;  Cambridge  Harbor,  Md., 
851;  Fairlee  Creek,  Md.,  654. 

APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Patapsco  River  and  channel  to  Baltimore,  Md.,  860;  Annapolis 
Harbor,  Md.,  863 ;  rebuilding  piers  at  Battery  Island,  head  of  the  Chesapeake  Bay, 
864;  James  River,  Va.,  867;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  879. 

EZAMINATION.—For  Widening  the  channel  of  Baltimore  Harbor  to  600  feet,  880. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  P.  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. —Harbors  at  Washington  and  Georgetown,  D.  C,  883;  Potomac 
River  at  Washington,  D.  C,  884;  reconstruction  of  Aqueduct  Bridge,  D.  C,  898; 
bridge  across  the  Eastern  Branch  of  the  Potomac  River,  D.  C,  911;  Shenando&h 
River,  W.  Va.,  925. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  U.  8.  AGENT. 

■ 

Improvements. —Channel  at  Mount  Vernon,  Va.,  927:  Neabsco  Creek,  Va.,  928; 
Breton  Bay,  Leonardtown,  Md.,  929 ;  Nomini  Creek,  Va.,  9t)2;  hai^bor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  933;  Rappahannock  River,  Va.,  935;  Totusky  River, 
Va.,  938 ;  Urbana Creek,  Va.,  939;  Mattaponi  River,  Va.,  940;  Pamuuky  River,  Va., 
942;  York  River,  Va.,  944;  Chickahominy  River,  Va.,  947^  Staunton  River,  Va., 
950  and  951 ;  Dan  River,  between  Madison,  N.  C,  and  DanviUe,  Va.,  953;  Roanoke 
River,  N.  C,  955 ;  French  Broad  River,  N.  C,  958. 

Examinations  and  surveys.— Mattox  Creek,  Va.,  959 ;  Roanoke  River,  from  Clarks- 
ville,  Va.,  to  Eaton  Falls,  N.  C,  960;  Hunter's  Creek,  Va.,  902. 

PART     II. 
APPENDIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Norfolk,  Va.,  963;  approach  to  Norfolk  Harbor  and  the 
United  Slates  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  9(J9 ;  Archer's  Hope  River,  Va.,  977 ;  Appomattox  River,  Va.,  978 ;  North  Land- 
ing River,  Va.  and  N.  C,  Vi84 ;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  986 ;  Blackwattr  River,  Va.,  987 ;  Nottoway  River,  Va.,  988 ;  Meherrln 
River,  N.  C.,  Edenton  Bay,  N.  C,  989 ;  removing  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  990. 

Examinations  and  survey.— Alligator  River,  N.  C,  991 ;  Nansemond  River,  Va., 
995. 
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APPENDIX  M. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

iMPBOTSMENTB. — Pamlioo  and  Tar  riTers,  N.  C,  1010;  Cootentnia  Creek,  N.  C, 
1013;  Trent  River,  N.  C,  1016;  Nease  River,  N.  C,  1020;  inland  water-way  be- 
tween New  Berne  and  Beaofort,  N.  C,  1026;  harbor  at  Beaufort,  N.  C,  1030;  in- 
land water-way  between  Beanibrt  Harbor  and  New  River,  N.  C,  throngh  Bogue 
^nnd,  1037;  New  River,  N.  C,  1039;  Black  River,  N.  C,  1042;  Cape  Fear  River, 
K.  C,  1044 ;  Yadkin  River,  N.  C,  1061;  Waccemaw  River,  8.  C,  1065;  Great  Pee 
Dee  River,  8.  C,  1070;  harbor  at  Georgetown,  S.  C,  1074;  Winyaw  Bav,  8.  C, 
1078;  8aotee  River,  8,  C,  1081;  Wateree  River,  S.  C,  1089;  Coo^aree  River,  S. 
C,  1093 ;  removing  sunken  veesela  or  craft  obstructing  or  endangering  navigation, 

lilroaxATiONS  AND  SURVEYS.— Lockwood  Folly  River,  N.  C,  1099;  Lamber  River, 
X.  C,  1102;  Mingo  Creek,  8.  C,  1106;  Clark's  Creek,  8.  C,  1109;  Little  Pee  Dee 
River,  S.  C»,  1111 ;  Alligator  River  and  other  waters  connecting  San  tee  River  and 
Italic  Bay,  S.  C,  1114. 

APPENDIX  N. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 

Impkovemknts.— Charleston  Harbor,  S.  C,  1125;  Wappoo  Cut,  S.  C,  1138;  Ashley 
River,  8.  C,  1141;  Edisto  River,  8.  C,  1143;  Salkahatchie  River,  8.  C,  1146;  Sa- 
vannah Harbor  and  River,  Ga.,  1150;  Savannah  River^  Ga.,  1165;  Savannah  River, 
above  Aagpoiata,  Ga.,  1172;  8t.  Augustine  Creek  (Thunderbolt  River),  Ga.,  1174; 
Romerly  Marsh,  Ga.,  1174;  Altamaha  River,  Ga.,  1176;  Doboy  Bar,  Ga.,  1179; 
Bninswick  Harbor,  Ga.,  1184;  entrance  to  Cumberland  Sound,  Ga.  and  Fla.,  1191; 
innde  i»aa8age  between  Fernandiua  and  St.  John's  River,  Fla.,  1199. 

Kxamination. — ^From  Doboy  Island  to  l!)oboy  Bay,  Ga.,  1199. 

APPENDIX   O. 

REPORT  OF  CAPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS. 

I1IPKOVB1IE2VTS.— St.  Johu's  Rivcr,  Fla.,  1207;  Volusia  Bar,  Fla.,  1216;  Upper  St. 
John's  River,  Fla.,  1219;  Survey  of  entrance  to  harbor  of  Key  West,  Fla.,  1221; 
CalocMiaharchie  River,  Fla.,  1235;  Pease  River,  Fla.,  1237;  Manatee  River,  Fla., 
VS3B;  Tampa  Bay,  Fla.,  1243;  Withlacoocbee  River,  Fla.,  1248;  Harbor  at  Cedar 
KeySy  Fla.,  1251 ;  Snwanee  River,  Fla.,  1253 ;  Removing  sunken  vessels  or  craft 
obMnctiog  or  endangering  navigation,  1256. 

ExAjnxATiOXS. — Tampa  Bay,  Fla.,  including  Hillsborough  River  up  to  the  city  ot 
Tampa,  1257 ;  Charlotte  Harbor,  including  San  Carlos  Bay,  Fla.,  1258 ;  Clear.water 
Harbor,  including  Anclote  and  St.  Joseph's  bays  and  the  Narrows  into  Boca  Ciega 
Bay,  Fla.,  1259;  WaknIla  River,  Fla.,  from  its  mouth  to  Wakulla  Springs,  1260; 
CfaaBoel  fix>m  Haalover,  on  Indian  River,  to  Gilbert's  Bar,  Fla.,  1261. 

APPENDIX  P. 
REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

fxpBOVSMBXTS. — ^Apalaohicola  River,  Fla.,  1263 ;  Apalachicola  Bay,  Fla.,  1265;  La 

Oraoge  Bayoa,  Fla.,  1268;  Pensacola  Harbor,  Fla.,  1269;  Choetawhatchee  River, 

Fla.,  and  Ala-,  1271;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1273;  Oconee 

River,  Ga.,  127S;  Ocmulgee  River,  Ga.,  1276;  Oostenaula  and  Coosawattee  rivers, 

<^,  Flint  River,  Oa  ,  1*78;   Coosa  River,  Ga.    and  Ala.,  1281;   Cbattahooohee 

River,  Ga.  and  Ala.,  1283;  Tallapoosa  River,  Ala.,  1285;  Cahawba  River,  Ala., 

12«7;  Alabama  River,  Ala.,  1288. 

ExjkMiXATiox. — Flint  River,  Ga.,  from  Montezuma  to  Old  Agency,  1290. 
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APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPROVEMBNTS.— Mobile  Harbor,  Ala.,  1293 ;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1299;  Warrior  River,  Ala.,  1322;  Tombigbee  River,  from 
Fulton  to  Vienna,  1324;  Tombigbee  River,  below  Vienna,  1327;  Old  Town  Creek,^ 
Miss.,  1327;  Noxubee  River,  Miss.,  1328;  Pascagoula  River,  Miss.,  1330;  Harbor  at 
Biloxi  Bay,  Miss.,  1333;  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  1334  f 
Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1336;  Pearl  River,  Miss.,  below  Jack- 
sou,  1339. 

Examination.— Noxubee  River,  Miss.,  to  ascertain  whether  it  can  be  made  contin- 
uously navigable  by  a  system  of  locks  and  dams,*  or  otherwise,  1343. 

APPEI^DIX  K. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
Inspection-improvement  at  the  South  Pass  of  the  Mississippi  River 1, 345 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

IMFROYEMENTS. — Tchefunctc  River  and  Bogne  Falia,  La.,  1358;  Tangipahoa  River, 
La.,  1361 ;  Tiokfaw  River,  La.,  1362 ;  AmiteRiver,  La.,  1364 ;  Bayou  La  Fourche,  La., 
1365;  Bayou  Terrebonne,  La.,  1367;  Bayou  Black,  La.,  1368;  Bayou  Teche,  La„ 
1370;  Connecting  Bayou  Teche  witn  Grand  Lake  at  Charenton,  La.,  1374 ;  Bayou 
Courtablean,  La.,  1375;  Calcasieu  River  and  Pass,  La.,  1378;  Bayou  Pierre,  Miss., 
1382 ;  Sabine  River,  La.  and  Tex.,  1383 ;  Neches  River,  Tex.,  1384 ;  Sabine  Pass, 
Tex.,  1385;  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 1392. 

Examinations  and  survbt.— Bayou  Rouge,  La.,  1393;  Bayou  Terrebonne,  La., 
from  Houma  to  Thibodeaux,  1^ ;  Bayou  Vermillion,  La.,  to  secure  navigation 
from  Abbeville  to  the  railroad  bridge  of  the  Louisiana  and  Texas  Railroad,  L398 ; 
Mouth  of  Calcasieu  River  and  of  Calcasieu  Pass,  La.,  1402 ;  Mouth  of  Bayou  Plaque- 
mine,  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks ;  also 
Bayou  Plaquemine  and  other  connecting  streams,  to  form  the  best  rout«  to  Grand 
Lake,  La.,  1405. 

APPENDIX  T. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1415 ;  ship  channel  in  Galves- 
ton Bay,  Tex.,  1417 ;  Trinity  River,  Tex.,  1421 ;  Buffalo  Bayou,  Tex.,  1423 ;  mouth 
of  Brazos  River,  Tex.,  1427 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1429 ; 
Aransas  Pass  ana  Bay,  up  to  Rockport  and  Corpus  Christi,  Tex.,  1431 ;  harbor  at 
Brazos  Santiago,  Tex.,  1433 ;  protection  of  river  bank  at  Fort  Brown,  Tex.,  1434. 

Examination. — Cedar  Bayou,  Tex.,  where  it  empties  into  Galveston  Bay,  1435. 

APPENDIX  U. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River,  La.  and  Ark.,  1440;  Cane  River,  La.,  1452;  survey  of 
Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and  La.,  1453;  Loggy  Bayou,  Lake  Bis- 
tin'eau,  and  the  Dorcheat,La.,  1454 ;  Ouachita  and  Black  rivers.  Ark.  and  La.,  1455 ; 
Bayou  D'Arbonne,  La.,  1458;  Bayou  Bartholomew,  La.  and  Ark.,  1459;  Bayou 
Boeuf,  La.,  1461 ;  Tensas  Riv«r  and  Bayou  Macon,  La.,  1463 ;  Big  Black  River,  Miss., 
1465 ;  Yazoo  River,  Miss.,  1467;  Tchula  Lake,  Miss.,  1471 ;  Yallabnsha  River,  Miss., 
1473;  Tallahatchee  River,  Miss.,  1474 ;  Steele's  Bayou,  Miss.,  1476;  Big  Sunflower 
River,  Miss.,  1477;  Big  Hatchie  River,  Tenn.,  1479;  South  Forked  Deer  River, 
Tenn.,  1482 ;  water-gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
1485. 
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Examinations. — Ouachita  River,  La.,  from  Camden  to  mouth,  with  a  slackwater 
DarigatioD,  1487;  Comay  River,  La.,  Dngdemona  River,  La.,  1489;  the  lakes  con- 
necting with  Red  River  between  Shrevcport,  La.,  and  Fulton,  Ark.,  also  Clear 
Lake,  %lack  Bayou,  Red  Bayou,  Black  Lake,  and  Kelly  Bayou,  to  re-opeu  naviga- 
ble eomnianicat  ion  between  thoee  streams  and  Red  River,  La.,  1490;  Cypress  Bayou, 
La..  North  Fork  of  Forked  Deer  River  below  Dyersburgh,  Tenn.,  1494;  Ouachita 
River  above  Camden,  Ark.,  1495;  Cassity  Bayou,' Miss.,  Bayous  Rondeway  and  Vi- 
dal,  La.,  1497  ;  Little  River,  La.,  1498. 

APPENDIX  V. 

REPORT  OF  CAPT.  H.  8.  TABER,  CORPS  OF  ENGINEERS. 

IxPROVKMENTS. — Bed  River  above  Fulton,  Ark.,  1502;  Little  Red  River,  Ark.,  1503; 

Saline  River,  Ark.,  1505;  removing  obstructions  in  Arkansas  River,  Ark.,  1506; 

Arkansas  River,  Ark.,  1510|;  survey  of  Arkansas  River,  Ark.,  from  Little  Rock  to 

its  month,  1028;  Petit  Jean  River,  Ark.,  1529;  Fourche  River,  Ark.,  1531;  White 

River,  Ark.,  1534 ;  Black  River*  Ark.  and  Mo.,  1537;  St.  Francis  River,  Ark.,  1539; 

L'Anipiille  River,  Ark.,  1543. 
EXAUXKATTOXS. — ^Little  River,  Ark.,  1545;  Saline  River,  .Ark.,  1546;  Cache  River, 

Ark.,   1547;    Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the  St. 

Francis  River,  1!>48;  St.  Francis  River,  from  Greenville,  Mo.,  to  the  Arkansas  State 

line,  1549. 

APPENDIX  W. 

RUFOBT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Ijipbovkmkkts. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  15^;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1556;  Gasco- 
nade River,  Mo.,  1590;  Osage  River,  Mo.  and  E^ans.,  1591. 

Examination.— Osage  River  from  its  mouth  to  Osceola,  with  a  view  to  movable 
locks  and  dams,  or  other  methods  of  improvement,  1593. 

APPENDIX  X. 
REPORT  OF  CAPT.  C.  B.  SEARS,  CORPS  OF  ENGINEERS. 

Impsotkxbntb. — ^Missonri  River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  1597 ; 

Y^k>w8tone  River,  Mont,  and  Dak.,  1601. 
EXAJOSATioif.— James  (Dakota)  River,  Dak.,  1603. 

APPENDIX  T. 
REPORT  OP  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Impbovkmsnt. — ^Mississippi  River,  between  the  Des  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1607. 
EXAJinCATiON. — ^Bars  in  Hamburg  Bay,  III.,  1616. 

APPENDIX  Z. 
REPORT  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

iMPBOvncKNTS. — ^Upper  Mississippi  River,  operations  of  snag  boats  and  dredge  boats, 
^tc,  1617 ;  Mississippi  River,  from  Des  Moines  Rapids  to  month  of  the  Illinois  River, 
16E23 ;  Miasfasippi  River,  from  Saint  Paul  to  Des  Moines  Rapids,  1623 ;  Des  Moines 
Rapids,  Mississippi  River,  1639 ;  oi>erating  and  care  of  Des  Moines  Rapids  Canal, 
1644;  dry-dock  at  Dee  Moines  Rapids  Canal,  1651 ;  removal  of  bar  in  Mississippi 
River,  opposite  Dnbnqne,  lows,  1663 ;  ice  harbor  at  Dubuque,  Iowa,  1656 ;  harbors 
of  nfoge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1657 ;  Harbors  of  refuge  on  Lake 
^    '     at  Stookholm,  Wis.,  1658. 
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APPENDIX  A  A. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

IlfPROYiSMBNTS. — ^Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  1660 ;  construc- 
tion of  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  1663 :  Mis- 
sissippi River,  above  the  Falls  of  St.  Anthony,  Minn.,  1664;  reservoirs  at  heatU 
waters  of  the  Mississippi  River,  1666;  Chippewa  River,  Wis.,  1699:  Chippewa  River 
at  Yellow  Banks,  Wi^.,  1703;  St.  Croix  River,  below  Taylor's  Falls,  Minn,  and 
Wis.,  1705;  Minnesota  River,  Minn.,  1710 ;  Red  River  of  the  North,  Minn,  and  Dak., 
1712 ;  constraction  of  lock  and  dam  at  Goose  Rapids,  Red  River  of  the  North,  Minu. 
and  Dak.,  1721. 

Examinations.— Harbor  at  Hudson,  Lake  St.  Croix,  Wis.,  1723;  Red  Lake  River, 
from  Grand  Forks  to  Red  Lake,  Minn.,  1724 ;  causes  of  the  extraordinary  overflows 
of  the  Chippewa  River,  Wis.,  and  what  means,  if  any,  can  be  adopted  to  prevent 
their  recnrrence,  1726 ;  Red  River  of  the  North,  Minn.,  from  Moorehead  to  Fergus 
Falls,  1733. 

PART   III. 
APPENDIX  B  B. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

iMPROVEMENTS.^Tennessee  River,  1737;  French  Broad  River,  Tenn.,  1751;   Little 
Tennessee  River,  Tenn.,  1752;  Hiawassee  River,  Tenn.,  1754;  Clinch  River,  Tonn., 
1755;  Duck  River,  Tenn.,  1757;  Cnmberland  River.  Tenn.  and  Ey.,  1758;  SomtU 
Fork  of  Cnmberland  River.  Ky.,  1765 ;  Caney  Fork  Kiver,  Tenn.,  1766. 

Examinations. —Caney  Fork  River,  Tenn.,  1768;  Holston  River,  Tenn.,  1772. 

APPENDIX  O  0. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1782 ;  operating  and  care  of  Davis  Island  Dam,  Ohio 
River.  1796:  Monongahela  River,  W.  Ya.  and  Pa..  1800 ;  ^operating  and  care  of 
Lock  and  Dam  No.  9,  Monongahela  River,  1809;  Alleghany  Kiver,  Pa.,  1810;  dam 
at  Herr^s  Island,  Allegheny  River,  1811 ;  ice  harbor  at  month  of  Muskingum  River, 
Ohio,  1813 ;  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  1815  i  harbor  of  refuge  near  Cincinnati,  Ohio^  harbor  of  refuge  at  mouth  of 
Great  Kanawha  River,  W.  Va.,  1822;  Big  Sandy  River,  W.  Va.  and  Ky.,  1823; 
Gnyandotte  River,  W.  Va.,  1827 ;  Little  Kanawha  River,  W.Va.,  1828 ;  Bnokhannou 
River,  W.  Va.,  1832. 

Examinations. — For  ice  harbor  at  Padncah,  Ky.,  1833 ;  bar  at  the  month  of  Limestone 
Creek,  in  the  harbor  of  Maysville,  Ky.,  1834 ;  Big  Hockhocking  River,  Ohio,  fr«m 
its  month  to  CoolvUle,  1835. 

APPENDIX  D  D. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements.— Falls  of  the  Ohio,  Louisville,  Ky.,  1838 ;  Indiana  Chute,  Falls  of  the 
Ohio  River,  1842 ;  operating  and  care  of  the  Louisville  and  Portland  Canal,  1843 ; 
Wabash  River,  Ind.  and  111.,  1864 ;  White  River,  Ind.,  1871 ;  Kentucky  River,  Ky., 
1872 ;  operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River,  Ky., 
1885;  improvement  of  Tradewater  River,  Ky.,  1895. 

Examinations. — Whether  or  not  the  Government  drv-dock  at  the  Louisville  and 

if 


to 

West  Liberty,  1902  j  report  upon  the  commercial  importance  of  the  works  of  the 
Green  and  Barren  River  Navigation  Company,  1903. 
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APPENDIX  E  E. 
KEPORT  OF  COL.  WILLIAM  P.  CEAIGHILL,  CORPS  OF  ENGINEERS. 

IMPBOTXMXNTS. — Great  KoDawha  River,  W.Va.,  1911 ;  Elk  River,  W.Va.,  1923:  New 
Biver.  from  the  moath  of  Wilaon,  in  Grayson  Coanty,  Ya.,  to  the  moutli  of  Gieen- 
briep  River,  W.  Va.,  1925. 

ExAMiXATiON. — Coal  River,  W.  Va.,  1929. 

APPENDIX  PF. 
REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

iMPSOVxafBNTS. — Harbor  at  Dninth,  Minn.,  1935 ;  harbor  at  Snperior  Bay  and  Saint 
Louis  Bay,  Wis.,  1945 ;  harbor  at  Agate  Bay,  Minn.,  1951 ;  harbor  at  Grand  Marais, 
MiniL.,  1%4. 

APPENDIX  GG. 

REPORT  OF  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

iMFBOVEXKfTS. — ^Ashland  Harbor,  Wis.,  1957;  Ontonagon  Harbor,  Mich.,  1967; 
Eagle  Harbor,  Mich.,  1970;  esta\>li8hment  and  maintenance  of  harbor-lines  in 
Portage  Lake,  Mich.,  1971;  Marquette  Harbor,  Mich.,  1995;  harbor  of  refnge, 
Grand  Marais,  Mich,  1999:  Manistique  Harbor,  Mich.,  2001;  Cedar  River  Harbor, 
Mich.,  2002:  Menomonee  Harbor,  Mich,  and  Wis.,  2004:  Oconto  Harbor,  Wis.,  2006 ; 
Pensaokee  Harbor,  Wis.,  2010;  Green  Bay  Harbor,  Wis.,  2012;  harbor  of  refuge 
at  entranee  of  Sturgeon  Bay  Canal,  Wis.,  2014 ;  Ahnapee  Harbor,  Wis.,  2037 ; 
Kswamiee  Barbor,  Wis.,  2040 ;  Two  Rivers  Harbor,  Wis.,  2043 ;  Manitowoc  Harbor, 
Wia,2044  ;   Sheboygan  Harbor,  Wis.,  2047 ;  Port  Washington  Harbor,  Wis., 2050. 

EXAKiSATiosf.— Torch  Lake  Channel,  Lake  Superior,  Mich.,  2053. 

appendix:  h  h. 

REPORT  OF  CAPT.  W.  S.  MARSHALL,  CORPS  OF  ENGINEERS. 

IitPROVKsnorrs.— Harbor  of  reftige,  Milwaukee  Bay,  Wis.,  2055;  Milwaukee  Har- 
bor, Wis.,  2061;  Racine  Harbor.  Wis.,  2069;  Kenosha  Harbor,  Wis,  2072;  Wauke- 
gaa  Harl>or,  IlL,  2074 ;  Fox  and  Wisconsin  rivers,  Wis.,  2077. 

APPENDIX  1 1. 
REPORT  OP  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

lMntovKsnDrrs.~Chicago  Harbor,  IlL,  2109;  Calumet  Harbor,  111.,  2117;   Illinoia 

River  lU.,  2119;  Calumet  River,  III.  and  Ind.,2167. 
BzAiciKATXONB  AND  6UKVEY. — For  Hennepin  Canal,  Farm  Creek,  111.,  with  a  view 

to  changing  its  oonrse,  2171 ;  Calumet  River,  III.,  from  the  forks  of  the  river  near 

its  entrance  into  Lake  Calumet  to  Riverdale,  aud  also  from  Riverdale  to  Blue 

bland,  2172. 

APPENDIX  J  J. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS . 

iMPROYEaacXTS  — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2176 ;  Frank- 
fort Harbor,  Mich.,  2179;  harbor  of  refuge  at  Portage  Lake,  Mich.,  2180;  Manis- 
tee Harbor,  Mich.,  2182;  Ludingtou  Harbor,  Mich.,  2184  ;  Pentwater  Harbor,  Mich., 
21«;  White  River  Harbor,  Mich.,  2187;  Muskegon  Harbor,  Mich.,  2189;  Grand 
Haven  Harbor,  Mich.,  2191 ;  Grand  River,  Mich.,  2193 ;  Black  Lake  Harbor,  Mich., 
'il»4;  Saugatnck  Harbor,  Mich.,  2196;  South  Haven  Harbor,  Mich.,  2198;  Saiut 
Joseph  Harbor,  ^ch.,  2200;  Michigan  City  Harbor,  Ind.,  2202. 
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Examinations.— Grand  River,  Mich.,  2206;  Pigeon  River,  Mich.,  2207;  Carp  River, 
Mich.y  at  Leiand,  with  a  view  to  affording  an  entrance  to  Carp  Lake  for  harbor  of 
refage,  2208 ;  Lake  Michigan,  at  Empire,  with  a  view  to  catting  a  channel  across 
the  bar  from  Lake  Michigan  to  Bar  Lake,  2209 ;  Grand  Traverse  Bay,  with  a  view 
to  connecting  it  with  Torch  Lake,  near  Eastport,  Mich.,  2210. 

APPENDIX  K  K. 
REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 


• 


IMPROVRMENTS.— St.  Mary's  Falls  Canal  and  River,  Mich.,  2214;  operating  and  care 
of  St.  Mary's  Falls  Canal,  Mich.,  2227;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  223d;  harbor  at  Cheboygan  ,Micli., 
2247;  harbor  at  Thnnder  Bay,  Mich.,  2249;  harbor  at  An  Sable,  Mich.,  Saginaw 
River,  Mich.,  2250;  harbor  of  refage  at  Sand  Beach,  Lake  Huron,  Mich.,  2256; 
steam-lannch  or  tug  for  harbor  of  refage  at  Sand  Beach,  Lake  Huron,  Mich.,  2261 ; 
ice-harbor  of  I efaee  at  Belle  River,  Mien.,  St.  Clair  Flats  Canal,  Micb.,  2262;  oper- 
ating and  care  of  St.  Clair  Flats  Canal,  Micb.,  2264;  Clinton  River,  Mich.,  2265; 
Detroit  River,  Mich.,  2266. 

EXAMI17ATI0NS  AND  SURVEYS.— Bar  lu  St.  Clair  River,  Mich.,  opposite  St.  Clair  City, 
2270;  North  River,  Mich.,  between  Essex  and  north  bridges.  Riddle's  Point  at 
Mackinac  Harbor,  Mich.,  with  a  view  to  a  break water|^2271 ;  harbor  at  Forrest- 
ville.  Lake  Huron,  Mich.,  2273;  Pinepog  River,  Mich.,  IS^A ;  Rouge  River,  Mich., 
at  its  junction  with  Detroit  River,  and  up  the  river  to  bridge  of  St.  Louis  and  Wa- 
bash Railroad,  2275 ;  mouth  of  Black  River,  Saint  Clair  County,  Mich.,  2279. 

APPENDIX  L  L. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Improybments. — Monroe  Harbor,  Mich.,  2281 ;  Toledo  Harbor,  Ohio,  228IJ ;  Port 
Clinton  Harbor,  Ohio,  2299 ;  Sandusky  City  Harbor,  Ohio,  2302 ;  Sandusky  River, 
Ohio,  2305;  Huron  Harbor,  Ohio,  2307 ;  Vermillion  Harbor,  Ohio,  2310;  Black  River 
Harbor,  Ohio,  2312;  mouth  of  Rocky  River,  Ohio,  2315 :  Cleveland  Harbor,  Ohio, 
2317  ;  Faurport  Harbor,  Ohio,  2324 ;  Ashtabula  Harbor,  Ohio,  2327 ;  Conneant  Har- 
bor, Ohio,  2332. 

Examinations  AJn>  SURVBYS.~Chagrin  River,  at  its  mouth,  Ohio,  2333 ;  Sandusky 
Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point 
to  the  east  end  of  the  existing  channel  in  front  of  the  city,  2335. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  F.  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2343;  Dunkirk  Harbor,  N.  T.,  2348;  Buffalo  Har- 
bor, N.  Y.,  2351 :  Niagara  River,  N.  Y. ;  Wilson  Harbor,  N.  Y.,  2366;  Olcott  Harbor, 
N.  Y.,  2368 ;  Oak  Orchard  Harbor,  N.  Y.,  2369. 

APPENDIX  N  N. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Charlotte  Harbor,  N.  Y.,  2371;  Pultney ville  Harbor,  N.  Y.,2374; 
Great  Sodus  Harbor,  N.  Y.,  2376;  Little  Sodus  Harbor,  N.  Y.,  2:J79;  Oswego  Har- 
bor, N.  Y.,2381 ;  SacketVs  Harbor,  2391. 

APPENDIX  OO. 

REPORT  OF  MAJ.  M.  B.   ADAMS,  CORPS  OF  ENGINEERS. 

IxipROVEMENTS :— Ogdeusburgh  Harbor,  N.  Y.,  2393 ;  Grass  River  (at  Massena),  N.  Y., 
2396;  Bn^akwater  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,  2397;  Swanton  Harbor, 
y t,  2^)99 ;  breakwater  at  Gordon's  Lauding,  Lake  Champlain,yt.,  2400 ;  Plattsburgh 
Harbor,  N.  Y.,  2405 ;  Burlington  Harbor,  Vt.,  2406 ;  Otter  Creek,  Vt.,  2410;  Ticonder- 
oga  River,  N.  Y.,  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2411. 

Examinations. — Channel  between  North  and  South  Hero  Islands,  Lake  Champlain, 
known  as  **The  Gut,"  2412;  Wadding^ton  Harbor,  N.  Y.,  2414.i 
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APPENDIX  P  P. 

AliKUAI.  WATER-LEVEL  CUKVES  OP  THE  NORTHERN  AND  NORTHWEST- 

ERN  LAKES , 2417. 

APPEMDIX  Q  Q. 

REPORT  OP  COL.  G.  H.  MENDELL,  CORPS  OP  ENGINEERS. 

lMPKOVBMXNT8.~0akland  Harbor,  C^.,  6419;  Reawood  Harbor,  Cal.,  2434:  San 
Fapciaco  Harbor,  San  Pablo  and  Saiann  bays,  Straits  of  Carqninez,  and  months  of 
Saeramento  and  San  Joaqnin  rivers,  removing  sunken  Tessels  obstructing  or  en- 
dangering naTigation,  2496. 

APPENDIX  RE. 

REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OP  ENGINEERS. 

iMPKOVBMBiiTB.— Wilmini^ion  Harbor,  Cal.,  2429 :  San  Diego  Harbor,  Oal.,  2431. 
SuRVKTB. — San  Diego,  Newport,  and  San  Luis  Ooispo  harbors,  Cal.,  2432. 

APPENDIX  S  S. 

REPORT  OP  CAPT.  A.  H.  PAYSON,  CORPS  OP  ENGINEERS. 

Improvbments. — Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  2437 ;  Moke- 

lamne  River,  Cal.,  Sacramento  and  Feather  rivers,  CaL,  2441;  Petalnma  Creek. 

Cal.,  2446;  Humboldt  Harbor  and  Bay,  Cal.,  2447;  Colorado  River,  Nev.,  Cal.,  and 

Arix.,2449. 
ExAiOKATiOKS.— Mouth  of  Smith's  Riyer,  Cal.,  2450 :  Crescent  City  Harbor,  CaL| 

with  a  view  to  a  sea-wall  from  Battery  Point  to  Flat  Rock,  2454. 

APPENDIX  T  T. 

REPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OP  ENGINEERS. 

Impbovkments. — Mouth  of  the  Coqaille  River,  Oregon,  2458;  entrance  to  Coos  Bay, 
Oregon,  2460;  Umpqua  River.  Oregon,  2463;  entrance  to  Yaquina  Bay,  Oregon. 
8465;  month  of  the  Columbia  Kiver,  Oregon  and  Wash.,  2470 :  construction  of  canal 
at  the  Cascades,  Columbia  River,  Oregon  and  Wash.,  2476 ;  Chehalis  River,  Wash., 
2489 ;  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash., 
2490 :  gauging  waters  of  the  Columbia  River  and  principal  tributaries,  Oreiron 
and  msh.,  2491. 

ExjLKXNAiioirs  4Jn>  scRYKYa—Siuslaw  River  and  Bar,  Oregon,  2493;  Nehalem  Bay 
and  Bar,  Oregon,  2496;  Coquille  River,  between  Coquille  City  and  Myrtle  Point. 
Oregon*  2496;  Umpqua  River,  Oregon,  2499.    * 

APPENDIX  U  U. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERa 

Improvemxnts. — Columbia  and  Lower  Willamette  rivers,  below  Portland.  Oregon, 
2507;  Upper  Willamette  River,  Oregon,  2517;  Upper  Columbia  and  Snake  rivers, 
Onpm,  and  Wash.,  2520;  Lower  Clearwater  River,  Idaho,  2523:  Cowlite  River. 
Wash.,  2524. 
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PAET    IV. 

APPENDIX  VV. 

BEPOBT  OF  MAJ.  G.  J.  LTDECKER,  CORPS  OF  ENGINEERS. 

iMPROVEMBinrs. — ^WMhington  Aqaednot,  2527 ;  increasing  tlie  water  snpplv  of  the 
city  of  Washington,  D.  C,  2535 ;  erection  of  fish- ways  at  the  Great  Falla  of  the 
Potomac,  2564. 

APPENDIX   WW. 

REPORT  OF  COL.  JOHN  M.  WILSON,  U.  a  A. 

ImproTement  and  care  of  public  bnildings  and  grounds  in  the  District  of  Columbia, 
2569. 

APPENDIX  X  X. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

Bridge  of  .the  Kentucky  and  Ohio  Bridge  Company  across  the  Ohio  River  between 
Cincinnati,  Ohio,  aud  Covington,  Ey.,  2613:  bridge  of  the  Staten  Island  Rapid 
Transit  Company  across  Arthur  Kill,  Staten  Island  Sound,  26^ ;  character,  etc.,  of 
bridge  to  be  constructed  across  the  Mississippi  River  at  Saint  Louis,  Mo.,  26.^ ;  guid- 
ing dike  at  the  bridge  of  the  Pittsburgh  and  Lake  Erie  Railroad  across  the  Ohio 
River  at  Beaver,  Pa.,  2655 ;  bridge  across  the  Willamette  River  at  or  near  the  city 
of  Portland,  Oregon,  2661 ;  railway  bridge  across  Red  River  at  Shreveport,  La.,  2671 ; 
bridge  across  the  Willamette  River  at  Salem,  Oregon,  2682. 

APPENDIX  Y  Y. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  GiLLMORB,  Col.  of  Engineers,  Bvt.  Maj.  (3en..  U.  S.  A.,  PreMmL 

C.  B.  COMSTOCK,  Lieut.  Col.  of  Engineers,  Bvt.  Bng.  Gen.,  U.  S.  A.« 

Charles  R.  Suter,  Major  of  Engineers,  U.  S.  A., 

Mr.  Henrt  Mitchell,  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  S.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  S.  Taylor, 

Commistioners. 

1. 

Annual  report  for  1885-*86,  2689 ;  surveys  and  examinations,  2697 :  report  of  eom- 
mittee  on  construction,  2710 ;  Mississippi  River  between  the  Des  Moines  Rapids  and 
the  mouth  of  the  Illinois  River,  2719  ;  Mississippi  River  between  the  months  of  the 
Illinois  and  Ohio  rivers,  2722;  operations  in  the  first  district,  2724 ;  operationaiB 
the  second  district,  2731 ;  operations  in  the  third  district,  2736;  operations  in  the 
fourth  district,  2744. 

2. 

Supplemental  report:  Operations  from  July  1  to  November  1, 1886,  2749. 

3. 

Annual  report  for  1886-'87,  2753 ;  surveys  and  examinations,  2769 ;  report  of  commit- 
tee on  construction,  2864 ;  operations  in  first  district,  2873 ;  operations  in  second 
district,  2878;  operations  in  third  district,  2881;  operations  in  fourth  district,  2808. 
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REPORT  OF  CAPT.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 
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REPORT  OF  MAJ.  THOMAS  H.  HANDBURT,  CORPS  OF  ENGINEERa 
EzplotmtioDB  and  surveys  in  the  division  of  the  Missouri,  3145. 

APPENDIX  D  D  D. 
REPORT  OF  LIEUT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERS. 
Explorations  and  sarveys  in  the  department  of  California,  3147. 
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REPORT  OF  LIEUT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 
Explorations  and  surveys  in  the  Department  of  Dakota,  3149. 

APPENDIX  F  F  F. 
REPORT  OF  LIEUT.  WILLIAM  C.  LANGFITT,  CORPS  OF  ENGINEERS, 
explorations  and  surveys  in  the  Department  of  the  Colnmbia,  3151. 
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IMPROVEMENT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS,  AND  OF  CER- 
TAIN RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 


EEPOBT  OF  LIEUTENANT-COLONEL  J.  IT.  BARLOW,  CORPS  OF  EKGI- 
NEERS^  OFFICER  IN  CHARGE  I^OR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1?«7,    friTH  OTHER  DOCtJMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 

7.  Camberland  Riveri  Tennessee  and  Ken- 
tncky. 

8.  Sonth  Fork  of  Cumberland  River,  Ken- 
tncky. 

9.  Caney  Fork  River,  Tennessee. 


L  Tennenee  Rirer. 

3.  Freoch  Broad  River,  Tennessee. 

3.  Little  TenDrasee  River,  Tennessee. 

4.  Hiawaaaee  River,  Tennessee. 

5.  Clireh  River,  Tennessee. 
€.  Dnek  River,  Tennessee. 


EXAMINATIONS. 


10.  Caney  Fork  Btver,  Tennessee. 


I  11.  Holston  River,  Tennessee. 


Engineer  Office,  U.  S.  Army, 

Chattanooga^  Tenn.j  August  31,  1887. 

8iE:  I  have  the  honor  to  traDsmit  herewith  the  annual  reports  upon 
the  river  and  harbor  improTements  in  my  charge  for  the  fiscal  year 
ending  June  30,  1887. 

Very  respectfully,  your  obedient  servant,  i 

J.  W.  Barlow, 
Lieutenant  Colonel  of  Engineers. 

Chief  of  Engineers,  XT.  S.  A. 


BB  I. 

IMPROVEMENT  OF  TENNESSEE  RIVER. 

I.— ABOVB  CHATTANOOGA  (ItiO  MILKS). 

The  Tennespee  is  now  considered  as  formed  by  the  junction  of  the 
▼aters  of  the  Holston  and  French  Broad  rivers,  at  a  point  about  4^ 
miles  above  Eiioxville. 

From  Kooxville  to  Chattanooga,  about  189  miles,  the  river  is  naviga- 
ble the  neater  part  of  the  year. 
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The  examinations  made  in  1830  and  1872  show  tbut  the  principal  ob- 
stractions  are  rock-reefs  and  sand  and  gravel  shoals.  The  bed  and 
banks  of  the  river  are  of  sach  character  as  to  make  the  impfovements 
practically  permanent. 

The  present  plan  of  improvement  is  to  blast  a.  channel  through  the 
reefs,  and  to  build  riprap  dams  to  contract  the  water-way,  so  as  to  se- 
cure a  safe  navigable  channel  having  a  depth  of  about  3  feet  at  low 
water. 

The  only  work  done  in  the  channel  during  the  fiscal  year  was  that  of 
repairing  two  of  the  dams  at  Upper  Half  Moon  Island  so  as  to  obtain 
an  increased  depth  of  water  over  the  shoals. 

At  this  obstruction,  466  cubic  yards  of  stone  were  quarried,  and  390 
cubic  yards  were  used  in  repairing  and  raising  the  dams  ;  also  2  siiags 
were  taken  out. 

The  necessary  flat-boats  were  built  and  work  will  be  begun  iu  the 
channel  during  the  low-water  season,  which,  as  a  matter  of  ccoDoinyiu 
plant  and  superintendence,  is  to  be  carried  on  in  connection  with  the 
work  in  progress  upon  its  tributaries,  the  Clinch  and  French  Broad 
rivers. 

The  construction  of  a  snag  and  tow  boat  was  begun  in  March,  under 
contract,  and  is  now  nearly  completed,  for  use  upon  the  Tennessee  and 
its  upper  tributaries. 

We  have  no  reliable  data  showing  the  commerce  of  the  Upper  Ten- 
nessee at  the  time  improvements  were  begun  in  1872,  under  the  pres- 
ent project  and  estimates. 

Its  commerce  is  growing  rapidly,  and  at  present  consists  principally 
of  logs,  lumber,  grain,  iron  ore,  forage,  live  stock,  and  general  mer- 
chandise. 

The  table  of  ** Commercial  Statistics"  herewith  is  necessarily  made 
up  largely  of  the  commerce  of  the  tributary  streams  to  the  Upper  Ten- 
nessee, which  is  increasing  yearly! 

The  prospective  advantages  to  navigation  as  well  as  present  benefits 
to  the  community,  by  completing  the  improvement,  are  the  securing  an 
improved  channel  and  a  lengthened  season  of  navigation,  together  with 
a  practical  enjoyment  of  the  commercial  advantages  resultant  from  the 
early  opening  of  the  canal  around  the  Muscle  Shoals  of  the  Lower  Ten- 
nessee. 

The  amount  available  and  the  appropriation  herein  asked  for  can  be  ; 
profitably  expended  in  repair  and  extension  of  dams  already  built,  and  i 
in  continuing  channel  excavation,  building  dams,  etc.,  at  the  most  seri- 
ous obstructions,  as  provided  by  the  existing  project.  | 

The  estimates  for  improyiug  Tennessee  River  above  Chattanooga,  as  mod- 
ified and  increased  from  1871  to  1874 $300,000.00 

Amoant  appropriated 226,000.00  ; 

Amount  expended 220,725.10  I 

Money  Statement. 

July  1,  1886,  amount  available $57.14 

Amount  appropriated  by  act  approved  August  5,  1886 7, 500. 00 

$7,557.14! 

July  1,  1837,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 2,230.63 

July  1,  1887,  outstanding  liabilities 51.61 

2,282.24 

July  1,  1887,  amount  available  ri,274.90 

{Amount  (estimated)  required  for  completion  of  existing  project 74, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  >and 
harbor  acta  of  1866  and  1867. 
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II. — ^BELOW  CHATTANOOGA  (456  MILES). 

The  Teaoessee  Eiver  is  one  of  the  most  important  streams  tributary 
to  the  Mississippi  system.  It  enters  tbe  Ohio  near  Paducah,  Ey., 
jiod  is  navigable  from  Chattanooga  to  its  mouth,  excepting  at  the 
Muscle  Shoals,  in  Alabama,  which  &rm  a  complete  barrier,  except  when 
the  water  is  at  its  highest  stages.  There  are  other  obstructions,  more 
or  less  difficult  and  dangerous,  which  require  further  examination,  and 
detailed  plans  for  their  removal  or  modification. 

The  opening  of  the  Tennessee  River  by  means  of  a  canal  around  the 
Muficle  Shoals  was  favorably  considered  for  many  years  by  the  General 
Government  before  action  was  taken  in  the  matter. 

In  1824,  during  the  adtninistration  of  President  Munroe,  the  then 
Secretary  of  War,  John  C.  Calhoun,  asserted  that  the  proposed  improve- 
ment of  the  Lower  Tennessee  was  of  great  national  importance. 

In  1827  the  Board  of  Internal  Improvement,  Brig.  Gen.  S.  Bernard, 
Lieut.  CoL  James  Kearney,  and  Maj.  William  Tell  Poussiu  examined 
that  ])ortion  of  Tennessee  River  extending  from  Brown's  Ferry  to  Water- 
loo, Ala.,  and  made  its  report  in  May,  1828.  Congress  during  the  same 
month  granted  to  the  State  of  Alabama  400,000  acres  of  United  States 
lands  to  be  apx^lied  principally  to  the  improvement  of  the  navigation  of 
the  Muscle  Shoals  and  Colbert  Shoals. 

The  Board  of  Internal  Improvement  in  Ax)ril,  1830,  submitted  a  pro- 
ject consisting  of  a  canal  from  Brown's  Ferry  to  Florence,  and  of  the 
removal  of  obstructions  from  Florence  to  Waterloo,  about  28  miles. 

The  canal  around  Big  Muscle  Shoals  section  was  begun  in  1831,  and 
opened  in  1836,  but  was  not  built  according  to  the  project  of  the  Board 
nor  properly  completed,  and  it  was  in  use  only  a  short  time,  having 
been  practically  abandoned  the  following  year. 

In  1867  an  examination  w^s  made  from  Chattanooga,  Tenn.,  to  Pa- 
docab,  Ky. 

An  instrumental  survey  of  the  three  divisions  of  the  entire  chain  of 
obstructions  known  as  the  Muscle  Shoals  was  completed,  and  upon  that 
the  present  project  is  based,  modified,  however,  as  to  the  character  of 
work  done  at  Little  Muscle  Shoals  and  as  to  the  change  of  location  of 
the  canal  from  the  north  side  to  the  south  side  of  the  river  at  Elk  River 
Shoals. 
The  resurvey  of  the  las^named  division  was  made  in  1877. 
The  Muscle  Shoals  extend  from  deep  water  at  Brown's  Ferry  to  deep 
water  at  Florence,  a  distance  of  38  miles,  only  8  miles  of  which  were 
navigable. 

From  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  the  section  of  river  above 
the  Mascle  Sho^s,  there  is  much  work  to  be  done  at  several  of  the  ob- 
stmctions,  especially  at  the  "Suck"  and  the  Bridgeport  and  Gunters- 
ville  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the 
river,  the  principle  obstructions  are  at  Colbert  Shoals  and  Duck  River 
Shoals,  though  there  are  other  obstacles  of  minor  importance  that  re- 
qoire  attention. 

As  the  Muscle  Shoals,  the  rocky  barrier  that  eflFectually  closes  navi- 
gation, must  necessarily  be  overcome  before  the  river  above  can  be 
utilized  to  any  great  extent,  it  has  been  heretofore  for  this  reason  held 
advisable  to  press  forward  that  work  to  completion  before  submitting 
any  projects  and  revised  estimates  for  the  radical  improvement  of  other 
I^ortions  of  the  channel,  either  above  Decatur  or  below  Florence. 
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The  existing  project,  with  estimates,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle 
Shoals  by  constructing  a  canal  14^  miles  long,  having  9  locks  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  the 
several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet  long, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-sills. 

(2)  To  construct  at  Elk  Eiver  Shoals  a  canal  1^  miles  long,  with  2 
locks  having  lifts  of  12  feet  and  from  5  feet  to  9  feet,  respectively,  and  of 
same  dimensions  as  the  locks  at  the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  the  river,  and  to  construct  stone  wing-dams  and  retaining-walls  to 
contract  the  water-way  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

(4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  and 
below  Florence  to  the  limited  extent  that  may  be  imperative  to  assist 
low-water  navigation,  having  in  view  the  submission  of  plans  and  re- 
vised estimates  for  a  radical  improvement  of  the  various  obstructions. 

At  Little  Muscle  Shoals  the  project  is  practically  completed  at  a  cost 
of  $126,180.  A  channel  about  2^  miles  long  has  been  blasted  out, 
and  about  3  miles  of  permanent  stone  dams  built;  but,  as  stated  in  the 
annual  report  for  1886,  "the  current  is  strong  and  the  velocity,  com- 
bined with  other  causes,  may  require  that  further  work  be  done  on  this 
section,  either  by  the  construction  of  locks,"  as  originally  provided  for 
in  the  estimates,  '*  or  by  a  modification  of  the  present  system  of  dams." 

During  the  fiscal  year  the  work  at  the  Big  Muscle  Shoals  was  effi- 
ciently carried  on  under  the  local  charge  of  Assistant  Engineer  Bobert 
Hooke,  until  his  resignation  in  April,  and  from  that  time  in  charge  of 
Assistant  Engineer  W.  A.  Toms,  until  his  sudden  death  in  the  vicinity 
of  the  works  (July  28),  of  sickness  incident  to  the  malarial  character  of 
the  locality  and  contracted  during  his  continuous  and  faithful  service, 
extending  from  the  beginning  of  the  work  in  1875. 

The  principal  work  done  during  the  year  has  consisted  in  placing  in 
position  the  iron  gates  of  locks  4  to  9,  inclusive;  in  the  construction  of 
the  Shoal  Creek  Aqueduct,  and  the  permanent  dams  of  rubble  masonry 
at  Second  Creek,  Bluewater  Creek,  Uelltown,  and  Four-Mile  Creek. 

Some  work  was  done  in  the  prism  of  the  canal,  on  each  section  through- 
out its  entire  length  of  eleven  sections;  rock  excavations  on  sections 
1, 3, 9,  and  11,  and  earth,  sand,  and  gravel  excavation  on  the  other  seven 
sections. 

The  following  shows  the  work  done  during  the  fiscal  year,  viz: 

Loch  1. — Culvert  valves  pat  in;  miter-posts  put  on  lower  gates;  rods,  A  frames,  and 
gates  painted. 

Lock  2. — Culvert  valves  put  in ;  miter-posts  put  on  gates ;  gates,  rods,  and  A  frames 
painted. 

Lock  3. — Lower  gates  suspended ;  miter-posts  put  on  gates ;  gates,  A  frames,  and 
rods  painted. 

Lock  4.— Upper  aud  lower  sates  suspended,  and  mitre  posts  put  on ;  gates,  A  frames, 
rods,  and  npper  cushion  timbers  painted. 

Lock  5. — Lower  gates  suspended  and  painted,  and  miter-posts  put  on. 

Lock  G. — Lower  gates,  A  frames,  and  rods  painted  ;  culvert  valves  put  in. 

Lock  7. — Lower  gates  suspended  and  painted ;  cnlvert  valves  on  south  side  put  in. 

Lock  8. — Lower  gates  suspended  and  painted. 

Lock  9. — Lower  gates  ejected,  suspended,  and  painted. 

Miter-post  cushion  timbers  were  put  in  at  all  the  locks,  except  at  Lock 
5,  where  the  holes  are  drilled,  and  cushion  timbers  ready  to  be  bolted 
down. 
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Skoal  Creek  Aqueduct, — The  work  of  drilling  and  riveting  the  I  beams 
and  plates  was  continued ;  407  bottom  plates  were  riveted,  72  side  plates 
punched,  and  28  drilled.  All  the  bottom  beams  and  plates  drilled  ready 
for  ibe  angle-irons,  all  the  angle-irons  punched,  and  44  side-plates  riveted 
to  tbem.  Dowel-holes  were  drilled  in  north  ends  of  the  piers  to  secure 
theopperconrsesof  masonry  inposition;  281  tension-braces  were  sheared 
and  bent  to  proper  form;  19  spans  of  the  bottom  of  the  aqueduct  inside 
were  painted. 

The  constrnctioa  of  the  maneuvering  appliances  for  the  lock  gates 
and  calvert  valves  is  well  advanced,  and  they  will  soon  be  ready  for 
adjusting  and  placing  in  position. 
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Plans  have  been  prepared  for  the  five  drop-gates,  and  preparations 
are  in  progress  for  their  construction. 

It  is  expected  thatthese  gates  will  be  completed  and  the  entire  lock- 
age of  this  section  finished  by  January,  1888,  but  the  opening  of  the 
canal  to  navigation  can  hardly  be  accomplished   with  the  funds  now 
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available,  and  an  additional  appropriation  is  argently  required  for  this 
purpose. 

The  building  of  a  dredge- boat  was  begun  in  May,  at  a  cost  of  about 
$10,000,  for  use  upon  the  Tennessee,  principally  in  dredging  the  chaii 
nel  entrances  to  the  canal  and  in  keeping  clear  the  canal  trunk,  etc. 

The  hull  and  cabin  is  building  under  contract,  and  the  dredge  com- 
plete will  probably  be  ready  for  use  in  August. 

A  snag  and  tow  boat,  costing  $6,340,  is  also  in  process  of  construc- 
tion under  contract,  to  be  used  upon  the  Tennessee  and  its  upper  tribu- 
taries. 

A  survey  along  the  Muscle  Shoals  Canal  was  made  by  Lieut.  H.  E. 
Waterman,  Corps  of  Engineers,  for  the  purpose  of  determining — 

(1)  The  amount  of  laud  cut  off  by  the  canal  from  the  main  laud. 

(2)  The  amount  of  land  to  be  overflowed  when  water  is  let  into  the 
canal. 

(3)  To  determine  suitable  sites  for  superintendent's  quarters,  machine- 
shops,  lock-keeper's  dwellings,  etc. 

.  This  work  was  well  executed ;  the  maps  show  the  section  lines  as 
they  were  located  by  the  original  land  oflice  survey,  and  give  also 
the  areas  cut  off  or  flooded  by  the  construction  of  the  canal. 

This  information  will  be  needed  in  adjusting  the  question  of  claims 
for  damages  which  owners  of  property  along  the  canal  are  liable  to 
make  when  the  canal  becomes  used  for  navigation. 

The  actual  payments  made  during  the  fiscal  year,  pertaining  and 
properly  charged  to  this  division,  amount  to  $105,932.29. 

The  principal  disbursements  being  for  account  of — 

Pay-rolls ^,540.50 

For  subsistence  of  employes 10,939.00 

Paidfor  steel  plates 11,592.64 

Sopplies,  etc.,  U.S. Engineer  railroad 6,627.44 

Miscelianeons  sapplies 10.095.65 

And  the  balance  for  numerous  contingencies :  advertising,  traveling 
expenses,  rents,  etc.,  pertaining  to  the  work. 

THE  COST  IN    ROUND    NUMDEUS    OF    SOME    OP    THE    PRINCIPAL    LAJIOR-WORE   DONE, 
BASED  ON  COST  OF  LABOR  AND  ITS  SUBSISTENCE  ONLY. 

Drilling  and  rivetitig  beams,  plates,  etc.,  at  Shoal  Greek  Aqueduct $5,677 

Work  on  lock-gates,  as  stilted 5, 704 

On  sections,  earth- work 24,533 

On  sections,  stone- work 6,125 

Second  Creek  Dam 9,215 

Bluewater  Creek  Dam  (unfinished) 6,042 

Four  Mile  Creek  Dam ,..  1,196 

Helltown  Dam 1,796 

At  the  Elk  River  Shoals  the  work  was  carried  on  under  the  local  di- 
rection of  the  late  assistant  engineer,  W.  A.  Toms,  until  April,  since 
which  time  this  division  has  been  in  local  charge  of  Mr.  Wm.  A.  Bar- 
low, assistant  engineer. 

The  principal  work  done  consisted  of  laying  masonry  of  Locks  A  and 
B,  excavating  the  canal  trunk  and  channel  entrance  to  Lock  B,  build- 
ing embankment  back  of  the  walls  of  and  slope  wall  below  Lock  A,  con- 
structing dams  above  Lock  A,  and  from  Milton's  Bluflf  to  Burkett's  Isl- 
and, etc;  also  work  pertaining  to  setting  up  and  anchoring  the  lock- 
gates,  drilling,  riveting,  etc. 

A  large  quantity  of  miscellaneous  work  was  also  done  by  the  working 
force  of  this  division  :  boating  cement,  iron  beams,  plates,  coal,  timber, 


1  ihi  ii  i  'H 


3     o  "; 


t-j 


4 
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etc,  from  Decatur  to  Miltou's  Bluff,  thence  to  the  bead  of  Muscle 
Shoals  Canal,  from  time  to  time,  as  the  stage  of  water  permitted. 


K-iCftTatioB: 

Earth enbio  yarda. 

S«!Jdivick do... 

iked  mmI  gniTcl do... 

Back  of  lock- waUs: 

EabaAkmait do... 


Cut  atone do  .. 

EMe ...do... 

irylaid: 

Catatona do... 

BabliUi do... 

I>T7Tiibbla do... 

j^^ —     »      a  J% 

f^amrrj,  atrippInK do... 

CleBLruilC  aad  |:nibbiD^ acrea. 

Boakinc  aand  aad  aartli  . .  cobio  yards. 
I>tift>wood,  anaga,  eta,  remored 


Location. 


Canal 
tnuik. 


64,791 
385 


Lock  A.  '  Lock  B. 


1,07».7 

2,006 

8.447 

3G0 

16 


2,000 


0.8  I 

I 


10.8  I 

8     ! 


325 


50 
l6" 


43.8 
120.2 

339.4 
509!.6 


332 
562 


Daraa. 


Snafirg 
removed. 


1,068 

2.603 

3,016 

210 


610 


0,332 


Total. 


64, 841 

385 

20 

2,000 

53.6 
120.2 

359.2 
2,665.3 
4,789 
7, 020 
1,132 
18 

610 
9.382 


The  actual  payments  maile  during  the  fiscal  year,  pertaining  and 
properly  chargeable  to  this  division,  amount  to  $54,574.46. 
The  principal  disbursements  being  on  account  of — 

Pkj-ToUs $41,620.60 

Ssbeistence  of  employ^ 5,520.20 

Miacella&eoiia  supplies ,  .      5,275.44 

And  the  balance  for  the  contingencies  pertaining  to  the  work. 


COST  IN  ROUND    NUMBERS    OP    THE    PRINCIPAL    LABOR-WORK  DONE,  BASED  ON 

COST  OF  LABOR  AND  ITS  SUBSISTENCE  ONLY. 

« 

Work  on  lock-gates  anc^iuasoury $7,778 

Dams,  stone-work 7,856 

Canal  clearing  and  excavation 29,235 

VoTing  I-beams,  steel  platett,  and  heavy  inatorials  to  Muscle  Shoals 2, 859 

The  operations  upon  this  divison  are  so  well  advanced,  that  an  effort 
viD  be  made  to  open  the  Elk  Kiver  Shoals  Canal  before  the  close  of 
1887  to  the  extent  of  making  it  available  for  use  by  the  United  States 
in  the  transportation  of  the  main  supplies  needed  for  the  lower  division, 
ihns  reducing  the  heavy  ontlay  for  freights  by  railroad. 

An  instrumental  survey  of  the  Tennessee  Elver  from  Chattanooga, 
Tenn.,  to  Decatur,  Ala.,  and  from  Florence,  Ala.,  to  Paducah,  Ky.,  is 
very  necessary,  and  should  be  made  withoat  delay,  in  order  to  obtain  a 
profile  map  of  the  river  with  detail  maps  of  the  obstructious  on  the 
above-mentioned  sections,  so  that  estimates  can  be  revised  and  projects 
for  their  radical  improvement  submitted  based  upon  the  necessary  and 
definite  data  that  can  only  be  thns  obtained. 

In  view  of  the  early  completion  and  opening  to  general  commerce 
and  navigatioD  of  both  sections  of  the  Muscle  Shoals  Canal,  it  is  de- 
n'rable  that  the  major  obstructions,  either  above  or  below  the  canal, 
sboald  receive  prompt  consideration  and  action. 

This  is  especially  true  of  the  Colbert  Shoals,  an  obstruction  for  which 
inmediate  provision  should  be  made,  so  that  the  canal  itself  can  be 
more  folly  utilized. 
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These  slioals  are  C  miles  lonfr,  and  only  11  miles  below  Floreoc 
During  the  boating  season  the  depth  on  Colbert  Shoals  runs  from  l 
feet  to  8  feet,  not  including  flood  sfciges ;  but  during  the  low- water 
son  of  1884  it  is  reported  that  only  a  depth  of  10  inches  was  avail 
for  three  months. 

The  aqueduct  of  the  Muscle  Shoals  provides  for  a  depth  of  5  foe 
th^e  least  depth  found  on  the  line  of  the  canal,  so  that  depth  should  pi^oj 
erly  determine  the  low- water  stage  over  the  Colbert  Shoals,  where  tb 
current  is  very  rapid,  and  this  may  necessitate,  even  as  a  matter  c 
economy,  the  construction  of  a  lock  and  dam. 

The  last  appropriation  for  the  Tennessee  River  below  Chattanoog: 
limited  its  expenditure  to  the  Muscle  Shoals  improvement,  therefore  i 
rests  in  the  judgment  of  Congress  to  determine  to  what  extent,  if  anj 
work  should  be  carried  on  for  the  improvement  of  Colbert  Shoals  in  con 
nection  with  the  completion  of  the  main  work  at  the  Muscle  Shoals. 

A  report  of  the  obstructions  caused  by  the  bridges  spanning  tliij 
river  has  been  already  submitted  to  Congress,  and  published  in  Ex 
Doc.  No.  45,  Senate,  Forty-ninth  Congress,  second  session. 

The  commerce  of  the  Tennessee  Kiver  below  Chattanooga,  above  aiic 
below  Muscle  Shoals,  is  shown  in  the  accompainying  tables  as  correctl j 
and  definitely  as  it  can  be  ascertained. 

The  commerce  consists  largely  of  like  products  to  those  which  former] 
the  staples  before  the  improvements  were  begun,  though  in  increasing 
quantities  since  that  time. 

So  far  as  ascertained,  the  work  thus  far  executed  has  had  no  appreci^^- 
ble  effect  upon  insurance  or  freight  rates,  the  latter  being  controlled  by 
the  competing  steamboats  plying  upon  the  river ;  though  some  instances 
are  of  record  where  greatly  reduced  rates  have  been  obtained  from  the 
railroad  to  terminal  points  because  of  the  improved  condition  of  the 
channel  at  the  upper  entrance  to  the  Elk  Kiver  Shoals  Canal. 

The  prospective  advantages  to  navigation,  as  well  as  present  bene- 
fits to  the  community,  by  continuing  the  improvement  to  completion, 
not  alone  of  the  Muscle  Shoals  and  the  Colbert  Shoals,  but  of  the  en- 
tire stream  below  Chattanooga,  is  held  to  be  by  tho^  inhabitants  of  the 
Tennessee  Valley  well-nigh  incalculable. 

The  whole  region  is  rapidly  developing  as  one  of  the  richest  in  coal 
and  in  iron  and  other  mineral  deposits,  and  all  that  seems  necessary  to 
the  further  development  of  these  unquestioned  resources  is  cheap  trans- 
portation and  an  open  river  to  the  commercial  centers  of  the  Missis- 
sippi Valley. 

It  is  desirable  that  action  should  be  taken  to  procure  sites  ui)on 
which  to  erect  such  permanent  buildings,  superintendent's  and  lock- 
tender's  quarters,  repair  shops,  etc.,  as  will  be  required  for  operating 
the  canal ;  therefore  attention  is  respectfully  recalled  to  House  Ex.  Doc. 
^o.  23,  Forty-ninth  Congress,  second  session,, in  which  was  submitted 
a  statement  of  the  matter,  and  which  was  recommended  by  the  honor- 
able the  Secretary  of  War  for  the  favorable  action  of  Congress. 

The  funds  available  and  the  amount  herein  asked  for  can  be  ])rofitii- 
bly  expended  in  completing  the  work  at  the  Big  Muscle  Shoals  and 
the  Elk  River  Shoals,  so  that  the  canal  can  be  put  in  a  navigable  con- 
dition and  Oldened  without  delay. 

The  work  remaining  to  be  done  consists  of  excavating  in  canal  prism 
upon  both  divisions,  in  adjusting  the  maneuvering  appliances  of  the 
lock-gates,  placing  culvert- valves  in  position,  constructing  and  placing 
the  drop-gates  of  the  five  lower  locks,  completing  the  superstructure  of 
the  Shoal  Creek  Aqueduct,  building   permanent  dams  and  bridges 
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Deeded  at  various  points,  and  mncb  miscellaneous  work  incident  to  its 
near  oompletion. 

If  provision  be  made  therefor,  a  part  of  the  amount  asked  for  can  be 
profitably  expended  in  the  improvement  of  the  Colbert  Shoals,  the  Lit- 
tle Mosele  Shoals,  and  the  sand-bars  at  Bridgeport  and  Guntersville, 
in  eompleting  the  dams  at  Tascnmbia  Shoals,  and  in  removing  surface 
obstnictions  in  the  lower  river,  and  in  making  an  instrumental  survey 
of  tiie  river  from  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  and  from  Flor- 
ence, Ala.^  to  Padocah,  Ky. 

ErtiaateB  of  cost  of  improving  the  Tenneaeee  Blver  below  Chatta- 
nooga  14,133,000.00 

AoMmnt  appropriated 2,958,000.00 

Aoioimt  expended 2,863,116.87 

Money  statement. 

Joly  1, 1866^  amoant  available $5,660.26 

AmoQiit  appropriated  by  act  approved  Augnst  5, 1886 262,500.  CO 

268, 160. 26 
Jalv  1, 1887,  amount  expended  daring  fiscal  year,  exclusive 

of  liabaittea  ontotanding  July  1, 1^ $151,914.13 

Jaly  1, 1887,  outstanding  Uabilities 21,363.00 

173, 277. 13 

JbIj  1, 1887,  amount  available - 94,883.13 

( AoKMint  (estimated)  required  for  completion  of  existing  project 1 ,  175, 000. 00 

I  Afflonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

le« 500,000.00 

Ssbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867. 


Ahirmct  of  propoadU  for  ike  eonBtmction  of  a  8nag  and  tow  boat,  opened  at  Chattanooga, 
rem.,  o»  tA«  12a  day  of  Februain/,  1887,  hi/  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
E^fimeere,  e 


of  bidder. 


Ed.J.HovMd.J'elfeiMnvine.Iiid 

Tmxal  &  Danaeyer,  ChattMiooica,  Tenn. 

1    A.  R.  Perry,  CliAttaDOOKft.  Tenn 

4  j  IL  A.  SweeB«y  &  Bro.,  Jeffononyille^  Ind. 


Boat  com- 
plete. 


$7,650 


*fi,500 


HolL 


$3,300 
3,300 


Machinery. 


Remarks. 


"3,'290' 


{No  (rnarantors. 
^Nojuatlflcation. 

Accepted. 


*  Xodilled  to  18,840.    See  IL  A.  Sweeney  &  Bro.'fl  letter  of  February  15, 1887. 


Ahiraei  of  propotaU  for  the  conetrueHon  of  dredge-hoat  hM  and  cabin,  opened  at  Chatla- 
woys,  T«a«.,  OM  the  27th  day  of  ApHl,  1887,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of 


Name  and  addreaa  of  bidder. 


1 1  IL  A  flweniev  ft  Bro..  JelfersonvOle,  Ind 
3;  AB.Pen7,  Obatt«aooga,Tenn 


$5,185.60 

2,8oaoo 


Accepted. 


8872  EKG  87 110 
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OOMMXKCIAL  STATISTICS. 


Tenne$8ee  Biver  above  Chattanooga,  from  Julg  1,  1886,  to  June  30, 1887, 


ArtlolM. 

Qiia&titlaa. 

Aitiolsa. 

Qnaatiti* 

Iron  ore tooa.. 

74,807 

788,485 

32,780 

188,008 

87,080 

28,903»081 

12,7SS,670 

Sand cnUoyaids.. 

Stone do — 

Wood cords.. 

Floqr l>arrels.. 

Genexal  merchandise poonds.. 

PasseniEers nnmber.. 

8i 
4^ 

2, 

2S7, 

3. 

5,817. 

83. 

Grain -r ...... .  .bnthfdK. . 

Coal tons.. 

Hay  and  straw do... 

Livestock head.. 

Logs   fiBetB.M.. 

Lnmber do... 

The  above  statistios  were  obtained  under  the  diieotion  of  the  engineer  officer 
charge  from  the  steam-boat  manifests,  flat-boats,  etc.,  and  are  aocarate,  showing  i 
commerce  of  the  Upper  Tennessee  entering  and  leaying  Chattanooga,  Tenn. 

List  of  eteamboatt  plying  on  Tenme$$ee  Biver  above  Chatianooga, 


y amee  of  boats. 


JL  O.  Henry. . 
M.H.Chft... 
Rockwood ... 
H«7  TUlman. 
Water  Lilly.. 
J.  C.  Warner . 
W.  S.  Dagger. 

Citico 

Dayton 

P.  Dickinson. 
ICyra 


ChaoMter. 


Stem-wheel. 
...do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Length. 

Breadth. 

145 

80.00 

105 

10.00 

130 

25.00 

7B 

16.00 

112 

31.00 

142 

3L06 

180 

27.00 

76 

18.00 

142 

24.07 

122 

2a  00 

100 

18.00 

Depth. 


8.08 
2.00 
4.00 
3.00 
3.00 
4.06 
3.08 
8.01) 
8.08 
4.00 
&05 


Tonaan 


6f 
ZH 

3] 
141 
341 

31 

202 
14C 


COXMXRCIAL  STATISTICS. 

Tenaeeeee  Biver,  from  Julg  1, 1886,  to  June  30, 18<^. 
BBLOW  CHATTANOOGA  A2!fD  ABOVE  MUSCLE  SHOALS. 


Artieles. 

Quantities. 

Brick .... 

..nnmber.. 

13,300 

Coal 

tons.. 

748 

Cotton 

!•«    ••••••    •««••• 

bales.. 

4,084 

Sloar 

...barrels.. 

8.875 

Grain 

..bushels.. 

158,805 

Hay 

•   •••    ««•••«    •*■•< 

tons.. 

188 

Articles. 


Lire  stock head. 

Lumber feetB.  H. 

Sand cubic  yards. 

Tan-bark cords. 

Merchandise pounds. 

Passengers number. 


Quantitic 


81, 

aoo. 

1. 

13,<R0, 


BELOW  MTJSCLB  SHOALS. 


Cotton bales. 

Orosa-tiss nnmber. 

Grain bushels. 

Lumber feetB.M. 

I<iye  stock head. 


42,700 

15,000 

760.000 

11,582,000 

4,800 


Pig-iron ton  ■ . 

Staves  and  hoop-poles  .  ■  .number. 

Pea-nuts bsffa. 

Tobacco hogsheads. 

Merchandise tons. 


7. 
3,00t.< 
110.  • 

2,: 

15,  < 


The  statistics  of  the  Lower  Tennessee  show :  (1)  The  commerce  below  Chattanoog 
but  above  the  Mnscle  Shoals,  enteriug  and  leavings  ChattaDOoga,  which  data  we 
obtained  fnm  the  manifests,  etc.,  by  the  U.  8.  Engineer  officer  at  Chattanooga.  ( 
The  commerce  below  Florence,  Ala.,  which  was  kindly  fnmished  on  application  i 
the  Evansville,  Poducah,  and  Tennessee  Biver  Packet  Company. 
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IA»t  of  Bieamboat*  plging  on  Tennessee  Biver. 
BBLOW  CHATTASOOOA  AND  ABOVE  HUSCLB  SHOALS. 


NunetofliOfttB. 


Cluiracter. 


Stem-wheel 
do 


do 
.do 
.do 
.do 


Length. 

Breadth.' 

Depth. 

141.02 

23.09 

4.02 

133.00 

29.06 

8.03 

1A3.00 

2&00 

4.00 

80.00 

19.00 

8.00 

65.00 

24.00 

3.00 

134.00 

27.00 

8.00 

Tonnage. 


109.00 
248. 62 
563.34 
110.78 
111.25 
167.00 


BELOW  liTTSCLE  SHOALS. 


W.T.NIabei  . 
KlTcrCloBd  .. 

Crde 

^A.  Johnaon. 
any  9i  Wlortm— 

otj    "  — 


Stern-wheel. 

...do 

....do 

...do 

...do 

r..-do 

...do 


250 

47 

6.00 

830 

44 

6.06 

807 

42 

6.00 

206 

40 

5.06 

170 

35 

4.00 

183 

87 

5.08 

192 

37 

5l02 

TOD 
62.) 
650 
450 
250 
425 
46U 


^subtey  oop  colbebt  avd  bee  tbee  shoals,  tennessee  biyeb. 

Engineeb  Office,  United  States  Abmt. 

Chattanoogaj  Tenn.j  January  9, 1888. 

Sib  :  I  have  the  honor  to  sabmit  the  following  preliminary  report  on 
the  impiorenient  of  Colbert  and  Bee  Tree  Shoals  of  the  Tennessee  Biver, 
Alabama,  a  sarvey  of  which,  authorized  by  the  Ohief  of  Engineers,  was 
made  ander  my  direction  by  First  Lient.  H.  E.  Waterman,  Corps  of  En- 
gineers, during  the  months  of  November  and  December,  1887. 

gbnbbal  oonsidebations. 

Next  to  the  Moscle  Shoals  these  obstractions  are  the  most  serious 
upon  the  Tenneesee  Biver,  and  daring  the  low- water  season  of  each  year, 
«  period  of  from  fonr  to  eight  months,  almost  wholly  interrupt  naviga- 
tkut 

lliese  shoals  are  located  near  the  western  boundary  of  Alabama,  about 
11  miles  below  the  Muscle  Shoals,  at  present  an  absolute  barrier  to  nav- 
igadon,  but  which,  under  Government  appropriations  amounting  to 
aereral  million  dollars,  will  soon  be  made  navigable  for  vessels  of  5  feet 
draoght  throughout  the  entire  year. 

Without  a  corresponding  improvement  at  Colbert  and  Bee  Tree 
Shoals  the  costly  canal  and  locks  around  the  Muscle  Shoals  will  be 
comparatively  useless  during  a  large  share  of  the  year. 

Above  Colbert  Shoals  large  iron  manufacturing  interests  have  been 
recently  developed,  which  demand  water  transportation  for  their  prod- 
M&  and  this  having  been  provided  by  nature  in  an  almost  perfect 
ooDoition,  there  is  n^ded  but  a  comparatively  small  improvement  to 
make  it  entirely  satisfhctory. 

The  force  of  this  statement  will  be  realized  upon  consideration  of  the 
^^thatfrom  the  Muscle  Shoals  to  the  mouth  of  the  river  the  distance 
»  255  mill's,  and  with  the  exception  of  the  bbstrnclions  offered  by  Col- 
^  and  Bee  Tree  Shoals  the  impediments  to  navigation  are  of  an  in- 

*TUi  Ttfoti  lumoff  bMQ  leoeiTed  prior  to  the  printing  of  Colonel  Barlow's  Annual 
'**P^  for  1897,  ia  here  inserted  as  being  of  special  interest. 


1750     BBPOET   OP  THE   CHIEF   OP   ENGINEERS,  U.  S.  AttMT. 

At  tbe  upper  dam-site  the  average  depth  at  low  water  is  7.5  feet,  at  the  lower, 
feet.    In  case  the  dams  can  be  miuLe  tisht  witbonp  going  down  to  solid  rock   tfa< 
depths  can  be  diminished  an  average  of  2  to  3  feet. 

The  accompanying  profile  will  explain  the  character  of  the  river  bed  and  its  c 
structions,  as  well  as  the  proposed  improvement. 

The  fall  from  the  head  of  Colbert  Shoals  to  Dam  I,  at  the  foot  of  Brush  Greek  L 
and,  is  14.2  feet  at  low  water.  This  distance  is  4.1  miles ;  hence  the  following  coi 
putation  of  the  height  of  Dam  I : 

Average  depth  below  low  water 7 

Pall  to  be  overcome 14 

To  this  add  to  secure  6-foot  navigation  at  head  of  Colbert  Shoals 3. 

Total. 23, 

Hence  the  required  height  of  this  dam  will  be  about  24  fbet. 
The  fall  from  this  point  to  the  foot  of  the  shoals  near  Waterloo  Landing,  a  di8tan< 
of  about  6  miles,  is  10.5  feet. 
Hence  for  the  height  of  Dam  II : 


Average  depth  below  low  water • 10. 

i-all  to  overcome 10. 

Add  to  secure  6  feet  at  head  of  Bee  Tree  Shoals «^. 1. 

21. 
Or  about  22  feet  as  the  required  height. 

These  heights  give  for  the  lift  of  the  upper  look  15  feet  at  low  water,  and  for  th 
lower  one  about  12  feet. 

The  exact  height  of  the  lock-waUs,  as  determined  by  the  discharge  of  the  river 
cannot  of  course  be  determined  without  ganging  the  river  at  Its  higber  stages. 

However,  I  think  from  the  appearance  of  the  banks  that  a  height  of  the  loek-wall 
of  Lock  1  of  33  feet  would  be  amply  sufficient  to  enable  the  use  of  the  lock  at  al 
stages  when  boats  cannot  pass  over  the  dam.  Lock  No.  2,  however,  will,  I  think 
have  to  be  at  least  37  feet  high. 

Dam  I. 

Average  height x iiset..  2^ 

Length do...      1,28S 

Dam  of  crib-work,  width  at  base do...  6( 

Timber,  4,200.000  feet  B.  M.,  at  $15  per  M |63,00( 

Rock  filling,  32,450  eubio  yards,  at  $1 32,45C 

Iron  fastenings,  116,000  pounds,  at  3  cents 3,48C 

Total 98,930 

Lock  I. 

Height  of  walls feet..  33 

Chamber do...  300 by 60 

17,000  cubic  yards  of  masonry,  at  (15 $255,000 

Gates  and  accessories 9,000 

Guide-cribs  and  shore  revetment 50,000 

Total 314,000 

Dam  II. 

Height  of  dam feet..  S2 

Length do...       1,130 

(Dam  similar  to  Dam  I. ) 

Timber,  3,390,000  feet  B.  M.,  at  $15  per  M $50,860 

Rock  filling,  29,400  cubic  yards,  at  $1.25 : 36,750 

Iron  fastenings,  114,000  pounds,  at  3  cents 3,430 
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Lock  II. 

(Heigbt  of  loek*wallB  of  Lock  11,  37  feet.    Other  dimenBions,  same  as  of  Look  I. ) 

21,950  cabie  yards  of  mMonry,  at  $15 |318,750 

Galea  and  acoeasories 11,000 

Guide-criba  and  shore  TOTetmeat., 50,000 

ToUl ; 379,760 

Summation. 

Oott 

D^I 108,930 

LMkI 314,000 

Dam  11 91,020 

U 379,750 


Xbua 883,700 

T%e  above  eatiniatea,  I  think,  may  be  Bomewhat  modified  when  detennined  from 
the  complete  mape.  , 

The  targets  drawn  on  the  profile  indicate  miles  from  the  head  of  Colbert  Shoals. 
Very  respectfiilly,  your  obedient  servant, 

H.  E.  Watxbbcan, 
Lieut  of  Bngineen. 
Uent.  CoL  J.  W.  Bablow, 

Carpt  of  Engineers,  27.  S.  A, 


DIPBOVEMENT  OF  FBEjNCH  BROAD  BIVEB,  TEimESSEE. 

TU»  Btream  rises  iu  North  Carolina,  on  the  western  slopes  of  th6 
Bloe  Ridge,  crosses  the  Tennessee  State  line  at  Paint  Bock,  and,  after 
a  course  of  abont  121  miles  in  that  State,  unites  with  the  Holston  Biver, 
fwming  the  Tennessee,  ^  miles  above  Knoxville. 

When  examined  in  1875,  the  river  was  found  to  be  impeded  by  rock 
and  gravel  shoals,  drift*  bowlders,  etc. 

The  present  plan  consists  in  removing  snr&ce  obstructions,  building 
rabble  wing-dams,  where  necessary,  in  order  to  obtain  a  channel  suf- 
ficient to  pass  steamboats  drawing  not  more  than  2^  feet  during  the 
low- water  season  from  Leadvale  to  mouth  of  river,  about  90  miles. 

From  Leadvale  to  the  State  line,  about  31  miles,  the  river  is  not  sus- 
ceptible of  improvement  without  the  use  of  locks  and  dams.  As  the 
present  and  prospective  commerce  of  this  river  does  not  justify  the 
lieavy  expendtiture  incident  to  slackwater  navigation,  no  estimate  has 
beoi  submitted  for  any  work  in  Tennessee  above  the  mouth  of  the  l^oli- 
choky  Biver  (Leadvale). 

The  appropriation  of  August  5, 1886,  became  available  at  too  late  a 
date  for  nee  in  channel.- work  until  near  the  close  of  the  fiscal  year. 

As  a  matter  of  economy  in  outlay  for  boats,  supervision,  etc.,  active 
operations  are  carried  on  in  connection  with  the  work  on  the  Upper 
Tomessee  and  its  other  tributaries. 

A  snag  and  tow  boat  is  in  process  of  construction  at  Chattanooga,  to 
be  employed,  when  necessary,  upon  these' streams. 

The  flat-boats  of  all  kinds  pertaining  to  the  work  were  practically 
worn  out  and  worthless,  and  new  boats  were  built  and  put  in  readiness, 
to  be  used  as  soon  as  the  water  reached  a  sufiOiciently  low  stage. 
Work  was  began  in  June  by  repairing  the  dams  at  Fain's  Island. 
The  commerce  and  navigation  of  the  French  Broad  Biver,  in  Tennes- 
see, when  work  was  begun  in  1880,  was  limited,  and  no  trustworthy 
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data  are  attainable  as  to  its  extent;  but  it  has  materially  incre$i>&e 
and  consists  principally  of  logs,  lumber  rafts,  and  flat-boats  laden 
grain,  live  stock,  forage,  and  other  miscellaneons  products  and 
chandise.  Marble  also  is  fast  becoming  an  important  item  of  shipine 
from  recently-opened  quarries. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefi 
to  the  community,  by  continuing  the  improvement  to  completion^  a 
the  obtaining  of  an  open  navigable  channel  about  30  inches  deep  i 
low  water,  for  the  passage  of  rafts  and  flat-boats,  and  steamboats 
light  draught,  as  high  as  Leadvale,  thereby  facilitating  the  transport 
tion  of  the  products  of  a  rich  agricultural  and  mining  region  to  a  mark< 
at  a  reasonable  cost. 

The  funds  available  and  the  appropriation  herein  a$ked  for  can  I 
profitably  expended  in  continuing  the  work  of  removing  sur£Eice  ol 
structions,  reducing  reefs,  and  building  wing-dams,  where  most  neede 
by  the  commerce  to  be  benefited. 

The  estimate  of  cont  of  improviug  Fi'eDch  Broad  River,  Tennesaee,  from 

Leadvale  to  mouth  of  river $150, 000.  < 

Amouut  appropriated 28,000.  ( 

Amount  expended 23,27^1 

Money  statement 

July  1,  1886,  amount  available $129.  £ 

Amount  appropriated  by  act  approved  August  5,  1886 •   6, 000.  0 

6, 129.  8 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUtiea  outstanding  July  1,  1886 •- $977.25 

July  1,  1887,  outstanding  liabilities '. 425. 15 

1, 402. 41 

July  1,  1887,  amount  available 4,727. 4< 

{Amount  (estimated)  required  for  completion  of  existing  project 122, 000.  (H 
Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30, 000.  (K 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKKCIAL  STATISTICS. 


-From  July  1, 1886,  to  June  30,  1887. 


Arttdes. 

Qaantities. 

Articles. 

Quantities. 

Liveatock head.. 

Leaf  tobaooo poanda.. 

Logs feet,  B.M.. 

Lumber do  ... 

GndD    bashels.. 

Uay  and  straw tons . 

825 

50,000 

3,390,000 

4,567.000 

312,000 

550 

Shingles M.. 

"Wood cords.. 

Marble oabic  yards.. 

Sand do... 

General  merchandise pounds . . 

• 

440,000 

0.67tf 

10,065 

14,305 

6,921,500 

BB  3. 

IMPBOVEMENT  OP  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  stream  rises  in  the  Blae  Bidge,  near  Baban's  Gap,  Georgia,  and 
has  a  northwesterly  coarse  of  about  134  miles,  and  discharges  into  the 
Tennessee  Biver  aboat  47  miles  below  Knoxville. 

An  exam  ination  was  made  in  1882  below  the  moatb  of  the  Tellioo 
Biver,  a  distance  of  about  13  miles. 
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The  obstractious  are  those  usually  foand  in  monutain  streams — snags, 
bowlders,  reefs,  etc. 

The  plan  of  improvement  adopted  was  to  remove  sarface  obstructions 
and  build  wing  dams,  where  necessary,  to  contract  the  water- way,  so  as 
to  secure  a  navigable  low- water  channel,  40  feet  wide  and  2  feet  deep, 
below  the  month  of  Tellico  Biver. 

>»o  work  has  been  done  on  this  river  since  December,  1883.  Only  one 
appropriation,  that  of  act  of  August  2, 1882,  $5,000,  has  been  made  for 
thi«  work,  which  was  expended  to  advantage. 

The  commerce  of  this  river  consists  principally  of  logs,  grain,  and 
general  raerchandiset  and  is  increasing. 

Iti8  very  difficult  to  get  a  reliable  data  of  this  commerce,  which  is 
widely  scattered  along  the  Tennessee. 

ThQ  table  of  ^^ commercial  statistics"  herewith  is,  ho\^ever,  correct, 
being  collected  under  the  direction  of  the  engineer  officer  in  charge. 

The  prospective  advantages  as  well  as  present  benefits  to  navigation 
by  continuing  the  proposed  improvement  to  completion,  are  the  secnr- 
ing  of  a  safe  navigable  channel  for  rafts  and  flat-boats,  and  for  the  light 
draught  steamboats  plying  in  the  Upper  l?ennessee;  the  lengthening  of 
the  season  of  navigation,  and  the  diminishing  of  danger  of  passage 
daring  the  ^^  tides"  caused  by  sudden  rains;  and  as  the  river  forms  the 
principal  highway  for  the  products  of  the  rich  agricultural  and  mineral 
eonntay  through  which  it  passes,  these  interests  would  be  greatly  de- 
veloped tod  extended  by  the  opening  up  of  an  improved  channel  for  a 
safe  and  economicalline  of  transit  to  the  business  centers  on  the  Ten- 


The  appropriation  herein  asked  for  can  be  profitably  expended  in  re- 
moving sur&ce  obstructions  and  building  wing-dams,  as  projected. 

XSTIMATE  FOR  IMPROVING  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

Below  Biooth  of  TelUco  River #23,724 

Amout  appropriated 5,000 

J^moimt  expended * 5,000 

Money  statement 

(Amouat  (estimated)  req aired  for  completion  of  existing  project |18, 724. 00 

^Ataonat  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  10, 000. 00 
^Sobmilted  in  compliance  with  reqairements  of  sections  2  of  river  and 

I   harbor  acta  of  1866  and  1867. 


COBCMERCIAL  STATISTICS. 


From  July  1, 1886.  to  June  30,  1887. 


▲ztielea. 

QuaikatiM. 

ArtlelM. 

Quantities. 

Qnta          .     .  ...n- buhelfc.. 

79,172 

ao«,7oo 

Logs ftet,  B.  M.. 

Merobandiflo pounds.. 

2,905,000 

I^nlnr    a'    "".,,   r feot.B.M.. 

067,452 
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B  B4. 

IMPROVEMENT  OF  HIAWASSEE  RIVER,  TENNESSEE. 

This  stream  rises  on  the  \restern  slope  of  the  Blue  Bidge  in  Georg 
Its  course  of  aboat  135  miles  is  nearly  at  right  angles  to  that  of  t 
Tennessee  Eiver,  which  it  enters  at  a  point  nearly  eqaidistant  from  t 
month  of  the  Clinch  Biver  and  Chattanooga,  Tenn. 

The  head  of  navigation  is  stated  to  be  at  Savannah  Ford,  aboat 
miles  from  mouth  of  the  river,  bnt  a  good  channel  exists  from  the  fo 
to  Colnmbns,  Tenn.,  a  few  miles  above. 

The  present  project  of  improvement  is  based  upon  an  examioati< 
made  in  1874,  the  estimates  then  submitted  being  increased  in  1885. 

The  obstructions  are  those  usually  found  in  mountain  streams — rod 
reefs,  gravel-bars,  snags,  overhanging  trees,  etc.,  and  the  present  ph 
is  to  reduce  the  reefs  and  bars,  remove  the  other  surface  obstmctioi 
and  build  wing-dams  where  deemed  necessary,  so  as  to  secure  a  sal 
navigable  channel,  40  feet  wide  and  2  feet  deep  at  natural  low  water,  j 
far  as  Savannah  Ford  or  Columbus,  Tenn.  Channel  work  was  renews 
late  in  August,  under  the  local  charge  of  Superintendent  B.  B.  Thache 
and  carried  on  until  December,  when  operations  were  suspended  f 
the  winter  months. 

A  small  force  in  March  removed  some  overhanging  trees  and  repain 
the  dam  at  Magill's  Island.  » 

The  following  work  was  done  during  the  year  at  Matthew's  Shoal 
Canefield  Beef,  Bunker  Hill  Shoals,  and  MagilPs  Island : 

Clearing  channel : 

Solid  rock  excavated  cubic  yards.. 

Loose  rock do....     { 

Sand  and  gravel do * 

Snags  taken  out number..     ] 

Overhanging  trees  cut  down ' do....    i 

Drift  removed cords..    4 

Building  dams : 

Stripping  quarry cubic  yards..  1( 

Stone  quarried do....  4^ 

Riprap  dams do tK 

The  commerce  of  this  river,  consisting  chiefly  of  grain,  other  agricai 
tural  products,  and  general  merchandise,  iscarri^  on  in  flatand  keel  boat 
from  the  upper  waters,  and  by  small  steamer^  plying  between  Charlestoi 
and  points  on  the  Tennessee  Biver.  The  commerce  and  navigation  0 
the  Hiawassee  Biver  when  work  was  begun  in  1877  was  very  limited 
and  no  data  is  attainable  of  the  amount. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefit 
to  the  community  by  continuing  the  improvement  to  completion,  are  tb( 
maintenance  of  a  clear,  navigable  channel,  at  ordinary  stages  of  th< 
water,  for  steamboats  of  light  draught  to  Charleston,  and  for  flat-boati 
as  high  up  as  Columbus,  Tenn. 

The  bridge  of  the  East  Tennessee,  Virginia,  and  Georgia  Bailwa^ 
crosses  the  river  at  Charleston.  This  structure  has  no  draw,  and  wai 
built  so  low  that  when  the  river  is  at  a  good  l)oating  stage  even  th< 
smallest  steamboats  plying  in  those  waters  are  unable  to  pass  througl 
its  spans ;  therefore,  above  Charleston  the  work  would  be  confined  tc 
assisting  the  passage  of  rafts  and  flat-boat  navigation.  The  appropria 
tion  herein  asked  for  can  be  profitably  expended  in  removing  surface 
obstructions  and  building  wing-dams  to  improve  the  water-way,  a€ 
originally  projected.    The  nature  of  the  stream  is  such  that  a  small  an- 
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noal  outlay  will  be  necessary  to  preserve  and  maintain  the  improved 
duuinel  by  removing  the  snags,  etc.,  which  come  down  during  the  tlood-  , 
seasons. 

The  original  estimate  of  cost  of  improviiit;  Hiawassee  River,  Tennossee,  was.  |20, 000 

lH»M8ediiil8d6to 1 36,600 

Anoont  appropriated 34,000 

Amooiit expended 34,000 

Money  statement. 

Ji^  1,1686,  amomit  available $1,132.28 

AMwit  appropriated  by  aol  approved  AQgaat  5, 1^86 2,500.00 

3,(S82.2S 
Mj  I,  IBgf,  amoant  expended  doring  fiscal  year,  exclnsive  of 

liaktlitiea  ootstao^uifir  Jaly  1, 1886 $3,506.55 

J^  I,ld87,oat0taiiduig  Uabilitiea 125.73 

3, 632. 28 

(''Amooa t  fcsti mated )  req  aired  for  cotnpletioa  of  ex ist ing  project 2, 500. 00 
AmemBi  that  eau  be  proAtoUjrexpeuded  iu  fisoal  Vear  endinff  Jane  80^  1889      2, 500. 00 
Sttbttitiad  iu   <50Hipli«iice  with  requivements  of  septtons  2  of  river  and 
iharbor  acts  oi  1366  and  1867. 


COMMBRCIAL  STATISTICS. 


From  July  1,  1886,  to  June  30,  1887. 


bnshela.. 

bead.. 

Bitj toiu.. 


Qoastlties. 


155,800 
812 
360 


ArtiolM. 


Logs fBet,B.lC. 

Merchandise pounds. 


Qaantities. 


000,006 
466,000 


BBS. 
IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

'^  The  Olineh  riseB  in  the  Cumberland  Mountains,  in  southwestern  Yir- 
fiBia,  and  after  a  conrse  of  about  395  miles,  enters  the  Tennessee  Biver 
^  Kingston,  Tenn. 

Only  its  improvement  in  Tennessee,  about  230  miles,  has  been  here- 
teiore  provid^  for  in  the  appropriations  from  1880  to  1886,  inclusive. 

The  examination  made  in  1875  forms  the  basis  of  the  present  project 
of  improvement,  which  consists  .in  the  removal  of  ledges,  rock-i)oints, 
CnTel-bara,  bowlders,  snags,  and  overhanging  trees,  the  obstructions 
eommon  to  all  the  mountain  streams  tributary  to  the  Tennessee  Biyer, 
and  boUding  riprap  dams,  so  as  to  obtain  at  ordinary  low  water  a  chan- 
nel depth  of  2  feet  from  the  mouth  of  the  river  to  Clinton,  about  70 
mileB,  and  1^  feet  from  Clinton  to  Haynes  or  Walker's  Ferry,  about  75 
fliiJes  fbrther. 

From  Walker's  Ferry  to  the  Tennessee  State  line,  85  miles,  the  only 
work  that  can  be  done  to  advantage  is  to  reduce  the  ledges  and  remove 
tke  \otme  rock,  etc.,  sufficiently  to  assist  flat-boat  navigation  during  the 
ao-called  **  rain-tides.'' 

The  State  of  Tennessee  in  1830,  1842,  and  subsequent  years,  made 
appropriations  for  improving  the  channel  of  her  navigable  rivers  in 
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» 

East  TeuDOSsee— amoDg  these  being  the  Clinch  Elver;  the  ainou 
were  expended  in  removing  surface  obstractions,  bat  with  little  j 
maneut  beneficial  resalt. 

No  work  was  done  during  the  fiscal  year  except  the  care  of  eng^io 
l)roperty,  as  the  appropriation  of  Angast  5, 1886,  became  available 
too  late  a  date  for  use  in  channel- work. 

Active  operations  on  the  Clinch  Elver  are,  as  a  measure  of  ecoooc 
carried  on  in  connection  with  the  work  on  the  Upper  Tennessee  s 
its  other  tributaries. 

A  snag  and  tow-boat  is  building  atChattanooga,tobe  used  upon  tki 
streams  and  also  upon  the  Lower  Tennessee,  as  may  be  most  adv^ 
tageons  and  economical  to  the  several  works  in  question. 

Flat-boats  have  been  procured  and  a  working  force  organized  for  I 
immediate  resumption  of  cbanuel-work  at  Cloud's  Shoals  in  July,  a 
at  other  points  where  most  urgently  needed,  which  work  is  now  satisf: 
torily  progressing. 

The  commerce  and  navigation  of  the  Clinch  Eiver  in  Tenness< 
when  work  was  begun  in  iSo,  was  limited,  and  no  reliable  data  can 
found  as  to  its  then  extent.  Since  that  time  the  commerce  has  rapid 
increased,  year  by  year,  the  river  forming  the  highway  most  availal 
for  reaching  a  market,  there  being  no  railroad  accessible  to  the  farmij 
and  lumber  interests  of  its  upper  waters. 

No  specific  data  could  be  obtained  of  the  commerce  during  the  fisc 
year,  other  than  of  one  item,  logs,  reaching  one  point,  a  trustwortl 
report  stating  that  at  least  17,(^0,000  feet,  B.  M.,  logs  in  rafts  we 
drifted  to  Chattanooga  from  the  Clinch. 

In  this  connection  attention  is  called  to  the  fact  that  the  report 
the  commerce  of  the  Tennessee  Eiver,  ^'  above  Chattanooga,"  is  large 
made  up  necessanly  of  the  aggregated  shipments  from  the  Clinc! 
French  Broad,  Holston,  Hiawassee,  Little  Tennessee,  and  other  trib 
taries. 

Large  quantities  of  grain,  lumber,  and  stock  are  brought  down  thei 
streams  on  the  ^^  rain-tides" — sudden  rises — ^in  flat-boats  manned  by  tl 
owners  of  the  freight,  who  dispose  of  their  shipments,  boats  and  me 
chandise,  to  the  best  advantage  anywhere  along  the  route,  and  retui 
to  the  upper  waters  without  leaving  any  record  available  as  accural 
^'  commercial  statistics." 

It  is  this  tributary  commerce  along  these  minor  water  highways  tba 
increase  so  markedly  the  heavy  commerce  of  the  main  streams,  whei 
the  data  that  can  be  obtained  is  generally  collected  and  credited.  (Se 
Eeport  of  Chief  of  Engineers,  1883, 1884,  and  1885.) 

The  prospective  advantages  to  navigation,  as  well  as  present  benefit 
to  the  community  along  its  course,  by  continuing  the  improvement  t 
completion,  are  the  lengthening  of  the  season  of  navigation,  when  log 
and  flat-boats  can  be  safely  run  from  the  upper  waters  to  a  market  a 
Chattanooga  and  intermediate  points  on  the  lower  Clinch  and  Uppe 
Tennessee,  as  well  as  securing  a  channel  at  ordinary  low  water  of  2  fee 
deptli  from  Kingston  to  Clinton,  and  of  1^  feet  depth  from  Clinton  t< 
Walker^s  Ferry. 

The  work  done  is  practically  permanent,  and  the  results  of  the  wort 
have  given  very  decided  satisfaction  to  the  upper  iriver  men,  who  ai^c 
the  most  interested  in  securing  a  reduction  of  the  obstructions,  thm 
providing  additional  safety  to  their  persons  and  property,  and  oonse- 
quent  benefit  to  the  merchants  and  traders  on  the  lower  waters,  by  aD 
increase  of  quantity  of  material  and  decrease  of  cost  of  transportation, 


f 


( 
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The  fands  available  aad  the  amoant  herein  asked  for  oau  be  profita- 
bly expended  in  clearing,  widening,  and  deepening  the  channel  between 
Walker's  Ferry  and  mouth  of  the  river  in  accordance  with  the  existing 
project. 

Tbe  orif^inal  estiomte  for  improving  Clinch  River  in  Tennessee  was $26, 400. 00 

lnereafle«lin  1885  to 50,000.00 

Aowaot  appropriated 26,000.00 

Aaoont  expended — 21,574.10 

Money  statement. 

Jaly],  1886,  amount  available $36.57 

Amoimt  appropriated  by  act  approved  Aagnst  5,  1886 5,000.00 

5, 036. 57 
Jolj  L  Id87,  amount  expendefl  daring  fiscal  year,  exclusive  of 

liabOitiea  oatatanding  Jnly  1,  1886 $265.89 

JnJj  1,1887,  oatatanding  liabilities 344.78 

610. 67 

Jnly  1, 1887,  amoant  available 4,425.90 

r  Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

J  AnMMmt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,1889    24, 000. 00 
]  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acta  of  1866  and  1867. 


BB6. 
IMPROVEMENT  OF  DUCK  RIVER.  TENNESSEE. 

This  Stream  is  wholly  in  the  State  of  Tennessee.  It  rises  in  the  plateau 
of  the  barrens,  near  tbe  center  of  the  State,  and  after  a  coarse  of  about 
250  miles  enters  the  Tennessee  Biver  14^  miles  above  Johnsonville. 

An  examination  was  made  in  1879  to  C3enterville,  about  68  miles. 

Tbe  obstmctions  were  found  to  be  gravel-bars,  rock-ridges,  and  nu- 
BeroQs  snags  and  overhanging  trees. 

The  plan  adopted  when  work  was  begun,  in  1880,  was  to  remove  sur- 
bee  obstmctions  and  build  wing-dams,  so  as  to  secure  3  feet  of  water 
daring  the  season  of  navigation — from  four  to  six  months  of  each  year. 

5o  work  has  been  done  since  1883,  and  each  annual  report  since  has 
slated  that  the  river  is  ^^  in  a  fair  navigable  condition  from  Oenterville 
to  Its  month,  and  will  probably  answer  for  the  present  needs  of  com- 
Berce."  ]So  examination  of  the  stream  has  been  made  since  operations 
were  sospended,  bnt  from  the  character  of  the  stream  it  may  safely  be 
staled  that  a  small  annual  outlay  will  be  necessary  to  maintain  the 
advantage  gained  by  the  work  already  done,  by  removing  snags,  drift, 
etc,  that  accnmnlate  rapidly,  being  brought  down  during  the  flood 
season. 

The  commerce  of  tbe  Duck  Biver  consists  principally  of  com,  peanuts, 
losR,  and  general  merchandise.    It  was  not  practicable  to  obtain  data. 

The  amount  herein  asked  for  can  be  profitably  expended  in  carrying 
on  the  work  as  originally  projected,  if  Congress  deems  it  advisable  to 
eomple^  the  improvement. 

Estimate  for  improTlng  Dnck  River,  Tennessee $35,118 

AaoDol  appiopriat4Ml 13,000 

iMmtaspoDded 13,000 


1758     REPORT   OP   THE   CHIEF   OF.  EI7QINEERS,  U.  S.  ARMT. 

Money  itatement 

Amount  (estimated)  required  for  completion  of  existing  projeet |22,  1 II 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnue  30, 1889    10,  OOi 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 


BB7. 

IMPROVEMENT  OF  CUMBERLAND  RIVER. 

This  Stream  rises  on  the  west  slope  of  the  Gninberland  Mountai 
Kentncky,  and  after  a  winding  coarse  of  about  700  miles  enters    t 
Ohio  about  73  miles  above  the  mouth  of  that  river. 

Its  improvement  was  undertaken  by  the  States  of  Kentucky  a^i 
Tennessee,  together  with  other  streams  within  their  borders,  in  18 
and  subsequent  years. 

In  1870  Congress  authorized  a  survey  of  the  river  from  the  bea<l 
navigation  to  its  mouth,  and  upon  this  survey  or  examination  is  hstmt 
the  present  project  for  the  improvement  of  the  river  below  NashvilJ 
and  the  project  for  the  work  done  above  Nashville  to  foot  of  SmitL 
Shoals,  from  1876  to  the  adoption  of  the  existing  project  by  Gongrcs 

The  work  done  on  the  Smith's  Shoals  above  Burnside,  from  1876,  wt 
based  upon  survey  and  estimates  made  in  1875  and  modified  in  187 
A  reconnaissance  of  the  Upper  Cumberland,  above  the  falls,  was  mac 
in  1880. 

The  obstructions  found  are  of  the  same  general  character  thronghot 
its  course,  consisting  of  rock  ledges,  gravel-bars,  bowlders,  snags,  ovoi 
hanging  trees,  and  rapid  currents,  and  of  mill-dams  in  the  section  abov 
the  mouth  of  the  Jellico  Biver,  Kentucky. 

Congress  made  five  appropriations  from  1832  to  1838  for  this  improve 
meut,  aggregating  the  sum  of  $155,000,  of  which  $20^000  was  to  be  aj: 
plied  "  below  Nashville"  and  $135,000  for  the  river  generally. 

No  further  appropriations  were  made  until  1871,  since  which  tim^ 
$656,000  have  been  made  available  for  expenditure  upon  the  severa 
sections  as  specified  and  provided  for  by  the  twelve  acts  making  th< 
appropriations. 

(1)  Below  Nashvillej  192  mileg, — This  section  of  the  river  is  navigabh 
from  Nashville  to  the  month  of  the  river  for  all  steamboats  plying  npoi 
it  for  SIX  months  in  each  year,  and  for  boats  drawing  not  more  than  I 
feet,  from  six  to  eight  months ;  and  for  boats  of  about  16  inches  dranghi 
the  entire  year. 

The  appropriation  of  August  5, 1886,  was  made  available  at  too  lat< 
a  date  to  take  advantage  of  the  low- water  season  of  that  year. 

In  May  the  work  of  making  the  necessary  repairs  of  the  boats  at  the 
mouth  of  Mill  Creek  was  begun,  and  in  June  a  working  party  moved 
down  the  river,  clearing  the  channel  from  Nashville  to  Robinson's  isl- 
and, about  12  miles,  taking  oat  26  suags  and  stumps  and  cutting  down 
15  overhanging  trees  ^  the  work  in  the  channel  is  now  satisfactorily 
progressing  with  a  force  of  about  50  men. 

An  improved  channel  with  a  lengthened  season  of  navigation  has 
been  secured  on  this  section. 

The  commerce  below  Nashville,  when  the  improvement  began  in 
1871,  consisted  largely  of  corn,  tobacco,  lumber,  etc.,  but  it  is  not  pos- 
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Bilde  now  to  give  any  data  that  would  be  more  correct  and  definite  than 
those  already  embraced  in  the  reports  of  the  Ohief  of  Engineers  (1S71, 
etaeg). 

Tlie  ^^  oommercial  statistics  "  herewith  embrace  the  period  of  the  last 
eighteen  months,  and  show  a  largely  increasing  trade. 

80  for  as  ascertained  the  work  thus  far  executed  has  had  no  appre- 
cbible  effect  nx>on  the  rates  of  insurance,  and  the  rates  of  freight  are 
«9oatn>Ued  by  the  competing  steamboats  plying  upon  the  river. 

A  new  line  of  steamers  has  been  put  in  operation  during  the  year, 
with  headquarters  at  Glarksville,  Tenn. 

From  1832  to  the  present  time  the  work  done  below  Nashville  has 
beeo  simply  to  clear  the  channel  of  surfoce  obstructions ;  to  improve 
firom  time  to  time  some  of  the  worst  shoals,  and  thus  to  secure  safety  to 
the  life  and  property  afloat  during  a  lengthened  season  of  navigation ; 
bat  as  Congress  has  already  provided  for  a  radical  improvement  of  the 
river  above  Nashville  by  a  system  of  locks  and  dams,  beginning  with  a 
loek  at  the  Lower  Nashville  Itiiland,  it  may  reasonably  be  anticipated 
that  the  section  below  Nashville  will  ultimately  form  a  part  of  a  com- 
plete system  of  canalization,  to  the  advantage  of  navigation  and  the 
eeneral  interests  of  the  Lower  Oumberland ;  the  river  forming  the  high- 
wmjy  and  in  many  cases  the  only  means  of  transit  for  persons  and  prop- 
erty, between  the  villages  and  towns  scattered  along  its  lower  course. 
An  inatmmental  survey  of  the  river  below  Nashville,  similar  to  that 
made  in  1883  above  Nashville,  is  very  desirable,  and  should  be  made 
without  delay ;  not  alone  to  obtain  data  in  view  of  a  possible  extension 
of  the  lock  and  dam  system,  bat  to  secure  a  profile  of  the  river  with 
detail  maps,  ete.,  of  the  obstructions,  so  that  systematic  operations  may 
eontiDae  to  be  carried  on  under  the  existing  project,  in  the  manner 
most  economical  and  advantageous  to  the  Grovemment  and  ttio  work. 

The  funds  available  and  the  amount  herein  asked  for  can  be  profit- 
ably expended  in  continuing  the  work  of  snagging,  removing  loose 
roek,  etc.,  ttom  the  channel  and  in  improving  the  shoals  at  Palmyra 
lafauid,  Dover  Island,  (3atlin  Island,  Line  Island,  and  other  points,  in- 
ciodittg  channel  at  mouth  of  the  river.  Also,  if  approved,  in  making  an 
instnunental  survey,  with  profile  of  rivw,  detail  maps,  etc.,  as  herein- 
betee  sn^^ted. 

TIm  original  estimate  of  cost  of  improYuig  the  Cuuiborland  River  be- 
low KafthviUe $248,821.00 

EMOMto  iBeraawd  in  1884  to 346,000.00 

Aauwat  appropriated 255,000.00 

InMok expended 243,649.34 

Mofiey  statement, 

Joljrl,  1886,  amonntarailablo $140.74 

Amount  appropriated  by  act  approved  AngnatG,  1886 12,500.00 

12, 640. 74 
July  1, 1887,  annoont  expended  daring  fiscal  year,  exclasive  of 

liabititiea«iitataadiDgJnly  1,1886 $312.28 

Ja]yl,1897,o«tBtaaduigUabmtie0 977.80 

1.290.08 

Jaly  1,1887,  amount  available 11,350.06 

IAaoant  (estimated)  reqnired  for  completion  of  existing  project 93, 000. 00 
AflMNittt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1889    40, 000. 00 
Sobmitted  in  compFiance  with  reqnirements  of  sections  2  of  river  and 
Harbor  acts  of  1866  and  1867. 
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I 

(II)  Above  Nashville^  335  miles. — From  Nashville  to  head  of  Smit 
Shoals. — Above  Nashville  the  river  is  navigable  to  Point  Burnside,  K, 
a  distance  of  327  miles,  for  steamboats  drawing  not  more  than  3  fei 
from  four  to  six  months  of  each  year,  and  for  boats  of  larger  draag^l 
from  two  to  three  months. 

From  Nashville  to  Carthage,  Tenn.,  the  mouth  of  Caney  Fork  Rive 
118  miles,  the  river  is  navigable  from  six  to  eight  months  for  steame 
of  2J-feet  draught,  and  for  four  or  Ave  months  for  larger  boats. 

Tiie  present  project  is  based  upon  a  survey  made  and  estimate  sa 
mitted  in  1883,  which  provide  for  a  complete  system  of  locks  and  dan 
to'  the  head  of  Smith's  Shoals. 

Congress,  by  the  act  of  August  5, 1886,  provides  for  beginning  tfa 
work  by  appropriating  for  a  lock  and  dam'  at  or  near  Lower  Nashvil 
Islaod. 

A  thorough  examination  of  the  river-bed  and  banks  in  the  vicini< 
designated,  with  a  view  to  selecting  a  suitable  lock-site,  was  made ;  als 
careful  examinations  of  the  rock  formations  were  made  from  Hartsvil 
Ferry,  87  miles  above  Nashville,  to  Clarksviile,  58  miles  below  Nasi 
ville,  for  rock  suitable  for  dimension  stone  for  the  proposed  lock. 

Mr.  C.  A.  Locke,  the  assistant  engineer  in  local  charge,  reports  tbi 
a  ledge  was  found  near  the  proposed  lock-site,  and  another  15  mill 
below  it,  each  of  which  appears  well  suited  for  lock  masonry. 

In  January  a  map  of  the  proposed  lock-site  and  plan  and  cross-se< 
tion  of  proposed  lock  and  dam,  the  lock  to  be  250  feet  loug  betwee 
miter-sills,  and  50  feet  wide,  and  to  have  an  extreme  lift  of  12  feel 
were  submitted  to  the  Chief  of  Eugineers,  These  dimensions  appea 
to  be  amply  sufiQcient  to  satisfy  the  steamboat  interests  and  the  d< 
mands  of  navigation,  and  a  lock  of  larger  size  would  have  only  the  a; 
preciable  effect  of  increasing  the  cost  and  consequent  delay,  if  apprc 
priations  of  the  usual  amount  only  are  made  available. 

In  the  project  approved  by  act  of  July  5, 1884  (Ex.  Doc.  128,  Senate 
Forty-eighth  Congress,  first  session),  it  is  stated  that  the  [locks]  <^  shoal< 
be  about  60  feet  wide,  and  250  feet  between  miter-sills,  though  perhap 
smaller  dimensions  would  answer  the  purpose." 

A  board  of  engineer  officers  was  convened  in  March  to  examine  an( 
report  upon  the  location  and  dimensions  of  the  proposed  lock. 

A  majority  of  the  board  recommended  a  lock  280  feet  long  and  5! 
feet  wide. 

Upon  the  location  and  lift  of  the  proposed  lock  the  board  werennan 
imous. 

The  report  of  the  board  has  received  the  approval  of  the  Chief  01 
Engineers  and  Secretary  of  War. 

Additional  examination  of  the  proposed  site  was  thus  rendered  neces* 
sary,  and  plans  and  estimates  are  being  prepared  for  a  lock  of  the  di- 
mensions recommended  by  the  board. 

Id  order  that  work  might  be  begun  and  carried  on  upon  the  proposed 
site  at  the  earliest  day  practicable,  application  was  made  to  the  legis- 
lature of  the  State  of  Tennessee  for  '^  an  act  to  give  consent  to  the  pur- 
chase by  the  United  States  of  such  lands  as  may  be  required  for  sites 
for  lock  and  dams,  etc.,  at  or  near  the  lower  island  at  Nashville,  and  to 
grant  cession  of  jurisdiction  over  said  lands." 
Such  an  act  was  approved  by  the  governor  March  22, 1887. 
If  the  land  required  be  donated  to  the  United  States,  as  has  beeu  sug- 
gested by  those  in  interest,  it  is  not  readily  seen  why,  after  the  title  has 
been  approved  by  the  Honorable  the  Attorney  General,wo]f  k  must  of  ne- 
cessity be  delayed  for  the  legislation  necessary  in  the  case  of  a  purchase 
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in  which  the  payment  by  the  Uuited  States  of  a  po  caniary  considera- 

tioB  is  involved. 

The  following  work  was  also  done  from  July  to  November,  in  the 
channel,  etc.,  at  the  obstrnctions  liamed,  securing  at  the  foot  of  For- 
bnsh  Shoals  a  deepening  of  the  channel  by  several  feet,  and  at  Smith's 
Shoak  a  redaced  velocity  of  the  current,  giving  additional  security  in 
the  passage  of  coal-boats,  etc. 
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The  commerce  of  the  apx)er  Cumberland  is  shown  by  the  accompany- 
ing statements,  and  is  largely  increasing. 

The  prospective  advantages  to  the  commerce,  as  well  as  present  ben- 
efits to  the  commonity,  are  the  extension  of  the  lower  river  trade  as 
fast  as  the  locks  can  be  completed  and  utilized ;  and  for  the  upper  sec- 
tioD  the  opening  ap  of  a  cheap  and  safe  means  of  transportation  for  the 
almost  unlimited  mineral  resources  of  the  Upper  Cumberland  Valley. 

As  stated  in  the  last  annual  report,  it  might  seem  proper  to  ta^e  into 
eoDsideration  the  fact  that  the  section  of  the  river  from  Burnside  to  the 
Keotacky  State  line  has  claims  for  immediate  improvement  quite  as 
great  as  those  on  the  portion  directly  above  Nashville. 

The  focilities  for  carrying  on  the  improvement  from  Point  Burnside 
tie  equal  if  riot  superior  to  those  nt  Nashville.  Stone  for  locks,  of  ex- 
edlent  quality,  can  be  found  near  at  hand,  while  all  other  supplies,  es- 
pecially iron,  can  be  obtained  via  Cincinnati  rapidly  and  at  the  lowest 
possible  cost. 

These  considerations  lead  to  the  suggestion  that  it  may  be  advisable 
to  subdivide  the  ^*  Cumberland  Eiver  above  Nashville  "  from  Nashville 
to  head  of  Smith's  Shoals,  Kentucky,  and  the  appropriations  for  its  im- 
provement into  three  sections : 

(1)  In  Tennessee,  above  Nashville. 

(2)  In  Kentacky,  below  Point  Burnside. 

(3)  At  Smith's  Shoals. 

Eatiauile  for  improyiDg  Camberland  River  from  NaehvUle  to  head 

of  Smith's  Sfaoala $4,077,922.00 

Anowit  appropriated 126,000.00 

AmoBt  expended 47,388.81 

Money  statement. 

Jmly  1, 1886,  amount  avaiUble 110,396.25 

ABMQnt  appropriated  by  act  approved  Angast  5, 1886 75, 000. 00 

85,398.25 
July  1, 1887,  amount  expended  during  fiooalyear,  exclusive  of 

liabUitiee  otttaUndiug  July  1, 1886 $7,474.83 

July  1, 1887,  outstanding  liabilities 312.23 

7,787.06 

Jaly  1, 1887,  amount  available 77,611. 19 

(Amonnt  (estimated)  required  for  completion  of  existing  project 3, 952, 922. 00 
AaooDt  that  can  be  profitably  expended  in  fisca^year  ending  June  30, 1889  600, 000. 00 
8«bmitt«^  iuacompfianoe  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1^66  and  1867. 

.•-•873  KRO  87  111 
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(III).  Cumberland  River  above  mouth  of  Jellico^  Kentucky^  110  miles. 
This  section  was  examined  in  18S0,  and  an  estimate  submitted  Sor  \ 
improvement  to  Cumberland  Ford  (Pineville),  the  project  bein^  to  ^i 
safe  navigation  for  about  four  months  in  the  year. 

An  appropriation  of  $10,000  was  made  for  this  section  in  1881,  ai 
in  the  folio wiug  year  $5,000  was  added,  and  this  appropriation  (188 
remains  in  the  Treasury. 

The  chief  obstructions  are  gravel-bars,  snags,  and  11  mill-dams. 

Until  the  dams  are  bought,  either  by  voluntary  agreement  or  by  ca 
demnation,  it  appears  to  be  impracticable  to  do  any  further  work  c 
this  section. 

A  descriptive  list  of  these  dams  is  given  in  the  Annual  Heport  of  tt 
Chief  of  Engineers,  1883,  pages  1491, 1492. 

In  September,  1886,  a  circular  letter  was  sent  to  each  of  the  ownei 
c  f  the  dams,  asking  for  the  lowest  price  at  which  the  dam  woald  b 
sold,  vesting  a  good  title  in  the  United  States. 

Beplies  were  received  from  nine  of  the  eleven  owners. 

The  estimated  values  as  given  in  the  Report  of  1883  equal  $15,25( 

The  lowest  price  asked  in  1886  for  the  9  dams  was  $15,710,  to  whici 
add  the  estimated  value  of  Dams  Nos.  6  and  9,  no  reply  having  beei 
received,  $1,350,  making  a  probable  voluntary  valuation  of  $17,06€ 
which  appears  to  be  reasonable. 

The  charter  granted  by  the  State  of  Kentucky,  April  24, 1882,  to  tbi 
Cumberland  River  Improvement  Company  to  build  locks  and  dams 
condelnn  mills,  collect  tolls,  etc.,  referred  to  in  Report  of  Chief  of  En 
gineers*  1884,  page  1649,  was  repealed  by  act  approved  January  24 
1884. 

Should  Congress  not  determine  to  continue  the  improvement  by  the 
necessary  legislation,  having  in  view  the  voluntary  purchase  or  con 
demnation  of  these  mill-dams,  I  would  respectfully  recommend  that  the 
balance  be  made  available  for  expenditure  upon  the  ^^  Cumberland 
River  above  Nashville." 

Estimate  for  improving  the  Cumberland  River  above  the  mouth  of  JeUico, 

Kentucky 150,000 

Amount  appronriated 15,000 

Amount  expended : 10,000 

*  Money  statement. 

July  1,1886,  amount  available |5,000 

July  1,' 1887,  amount  avaUable 5,000 

C  Amount  (estimated)  required  for  completion  of  existing  project 40, 000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


GOMBfKRClAL  STATISTICS. 

Cwmherland  Bivtr  below  Nathvillef  from  January  l,  1886,  to  June  30,  1887. 


Articles. 


Briok nmnber. 

Coal ^ tons. 

''Cotton bales. 

Floar barrels. 

Grain bushels. 

Hay tons. 

Iron do... 

Live  stock head. 


Qaantltios. 


93,860 

1,108 

505 

17.227 

2.020,472 

0o2 

10,900 

2,434 


Articles. 


Salt..      i barrels 

Tobacco pounds 

Wood cords 

Lnmber ...feetB.  M 

Logs do  . 

Shingles M 

General  merohandise pounds 

Passengers number 


QoaatiUos. 


11, 4M 

21,371,200 

0,415 

5.178,864 

2,580,000 

6,007,500 

32,128,482 
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tut  of  9ieamboata  pljfing  on  Ctumherland  Biver  below  NatkviUe. 


Names  of  boate. 

Tonoage. 

\                    2fame«  of  boats. 

Tonnage. 

R  S  Uif* 

20.1 
467 
H96 
194 
194 

T.  Sbiver 1 

127 

J.  P.  Drooinard 

Jutian  Oracv 

81 

W.  H.  ChCTTT 

J.  H.  fiillman 

281 

CitT  flC  NanhTiite 

James  R.SkUes 

41 

Ciiy  iiif  rtaitwf  niw 

COMMEBCIAL   STATISTICS. 


Cmmherland  River  above  NaehrHUf  from  January  1,  1886,  to  June  30,  1887. 


Aitidaa. 


Brick 

Coal    * 

nninber.. 

............  tons..' 

Coctoa 

..... .......bales..; 

ftaar 

._ . . . barrels. . 

<ksia 

...,,,  bnshHs 

Hsf 

......  tons.. 

S. :....:.:::.... 

do.... 

l>Ysmk 

head.. 

Bdft 

barrels.. 

Quantities. 

40,700 

10, 786 

4 

11.796 

900,294 

93 

22. 

0,435 

10,466 

Artidea. 


Sand on.  yds 

Tobacoo poands 

Wood oonls 

Lumber foetB.  M 

Loss do.. 

Shrngles K 

General  merchandise ponnds 

Passengers number 


Quaatitias. 


26.670 

14,872.428 

1,640 

40,972,672 

46,800,000 

189.000 

18,632,226 

28,224 


Liet  of  eieamboata  plying  on  Cumberland  River  above  Nashville, 


KaoMR  of  boats. 

Jonnage. 

'                   Names  of  boats. 

Tonnage. 

K.  CBedfori 

130 
359 
168 
287 
245 

Cmsader 

186 

%>■  P  Jmm                    

1  J.  D.  CaVter 

45 

W».  ^Kter 

Lnc  V  Robertson 

81 

JsbaPowlrr 

Pearl ['.'. 

31 

VattF.Mln            . 

1 
1 

condition  of  thb  cumbebland  biyeb  ab07e  the  mouth  of  the 

jellicp,  in  kentucky. 

Engineeb  Office,  United  States  Aemy, 

Chattanooga^  Tenn,^  January  27,  1887. 

Genbeal  :  In  GompliaQce  with  the  requiremeDts  of  the  river  and 
barbor  hil],  approved  Jaly  5, 1884,  and  the  instructions  contained  in  let- 
tor  of  Chief  of  Enfi^ineers  dated  Febrnary  26, 1880, 1  have  the  honor  to 
sabmit  the  following  report  upon  "  the  condition  q^  •  •  •  the  Cum- 
berland  River  abov%  the  mouth  of  the  Jellico,  in  Kentucky,  and  the  pro- 
TiftioQs  and  estimates  necessary  to  relieve  the  same  from  incumbrance, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce 
at  the  earliest  practicable  period : " 

A  preliminary  report  was  made  by  Maj\  W.  B.  King,  Corps  of  En- 
gineers, in  October,  1884  (Appendix  B  B  12,  Report  Chief  of  Engineers, 
18S5),  in  which  it  was  suggested  that  the  data  required  were  simply  es- 
^mtOen  of  the  cost  of  buying  the  dams  by  voluntary  agreement,  and  the 
conditions  of  the  repeal  of  a  certain  charter  granting  franchises  and 
privileges  to  the  Cumberland  River  Improvement  Company. 
.  The  Chief  of  Engineers  having  instructed  Major  King  to  obtain  the 
iQfi>nDation,«etc.,  **  suggested  as  advisable  in  your  (his)  preliminary  re- 
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« 

'poTtj^  that  officer,  upon  being  relieved,  transferred  the  report  npon  th 
matter  as  unflnisned  basinesa. 

CTpon  application  to  the  secretary  of  state  of  Kentucky,  that  oflBoi 
has  furnished  nie  with  a  copy  of  the  act  approved  January  24, 1884,  i 
repeal  an  act  to  incorporate  the  Cumberland  Biver  Improvement  Goo 
pany,  approved  April  24, 1382,  properly  authenticated  under  seal,  whic 
copy  is  herewith  transmitted  (Appendix  A). 

On  September  24, 1886,  circular  letters  were  sent  to  the  owners  i 
the  eleven  obstiuctive  dams,  askiufi^  that  the  owner  or  owners  of  eac 
dam  would  send  me  a  statement  of  the  lowest  price  for  which  they  woul 
sell  the  mill-dam  in  question  and  vest  a  good  title  to  the  same  in  th 
United  States. 

Replies  have  been  received  from  nine  of  the  owners,  some  havin 
whole  and  others  undivided  interests ;  the  other  two  were  written  to 
second  time,  but  no  answers  have  been  received. 

The  owners  appear  to  be  reasonable  in  their  demands,  as  will  be  seei 
from  a  comparison  of  the  estimated  money  value  in  1883,  many  repairs 
some  extensions,  etc.,  so  stated,  having  been  made  ad  interim  to  the  dams 


Dtms. 


No.  1 

No.  2 .». 

No.  8 

No.  4 

No.6t 

No.e 

No.  7 

No.  8 

No.O 

No.  10 

No.U 


Total  value  (estimated) 


BatinAted 

Lowest 

Taiae 

prioeaakec 

in  1888.* 

1888. 

11,000 

$2.00 

8»700 

4.00 

60C 

00 

3,000 

4.00 

1.000 

2.00 

150 

{  1» 
1,00 

1,800 

1,500 

1.00 

1.200 

Ji,a» 

300 

OK 

800 

0O 

17.061 


*  See  Report  Chief  of  Engineers.  1883,  Appendix  Y  2. 
t  Minor  neirs,  nnditided  estate. 
I  No  answer  received. 

•  In  this  connection,  and  having  special  reference  to  these  dams  as 
obstrnctions,  attention  is    invited  to  Beport  of  Chief  of  Engineers, 
1886,  Improving  the  Cumberland  Eiver,  Appendix  Z  2. 
Very  respectfally,  your  obedient  servant, 

J.  W.  Barlow, 
Heut.  CoL  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


A. 


CHAPTEB  62.— An  act  to  repeal  an  aot  entitled  "An  act  to  incorporate  the  Cnmberland  River  Im- 
provement Company,"  approved  April  24, 1882. 

Be  it  enacted  by  the  general  asaemhly  of  tlie  Commontictallh  of  Kentucky. 
Section  1.  That  an  act  entitled  *' An  act  to  incorporato  the  Cumberland  Biver  Im* 
provement  Company/'  approved  April  twenty-fonrtfa,  eighteen  hundred  and  eighty- 
two,  be,  and  the  same  is  hereby,  repealed. 
Sbc.  2.  This  act  shall  take  effect  from  and  after  its  passage. 

Chas.  Ofputt, 
Speaker  of  the  House  of  BepreeentatiHi. 
James  R.  Hindsun, 
Speaker  of  the  Senate, 
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OOJOfOXWBALTH  OF  KkNTUCKT, 

Ofiee  of  Secretary  of  State : 

I,  J.  A.  McKenzie,  secretary  of  State  for  the  Commonwealth  aforesaid,  do  hereby 
ecrtiiy  that  the  forei^oing  writing  has  been  carefally  compared  by  me  with  the  orig- 
inal on  file  in  this  office,  whereof  it  purports  to  be  a  copy,  and  that  it  is  a  tme  and 
exnet  copy  of  the  same. 

In  testimoBj  whereof  I  hereto  sign  my  name  and  caase  my  official  seal  to  be  af- 
ftsed.    Done  at  Frankfort  this  27th  day  of  September,  A.  D.  1886. 
fiBAi*]  J.  A.  McKenzie, 

Secretary  of  State^ 
By  H.  M.  McCabtt, 
Aesietant  Secretary  ef  State. 


BBS. 


DfPROYEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KEKTUCKY. 

This  stream  is  formed  by  the  jaDction  of  New  River  and  Clear  Fork, 
in  Tennessee,  and  after  a  northerly  coarse  of  about  88  miles  enters  the 
Cumberland  Biver  at  Point  Barnside,  Ky. 

Tlbe  present  plan  is  based  upon  an  examination  made  in  1881.  when 
the  obstractions  were  fonnd  to  be  principally  large  bowlders  ana  rock- 
re^  and  at  present  provides  only  for  the  improvement  of  the  river  be- 
low the  ^*  £>eviFs  Jnmps,"  a  distance  of  about  44  miles.  Above  this  for- 
midable barrier  to  the  Kentucky  State  line,  about  8J  miles,  the  river 
runs  throo^h  a  wild  caiion,  with  its  narrow  channel  obstructed  by  im- 
Bieo^  sandstone  bowlders,  the  fall  being  too  great  for  safe  navigation, 
even  if  the  channel  were  improved  by  a  reduction  of  the  surface  obstruc- 

tiOQB. 

In  October,  as  soon  as  practicable  after  the  appropriation  of  1886  was 
made  available,  active  operations  were  resumed  at  Sloan's  Shoals  aud 
Boberts's  Mill  Shoals,  which  were  continued  until  January,  when  work 
was  necessarily  suspended  for  the  winter  months ;.  it  was  again  started 
at  Sloan's  Shoals  in  the  last  month  of  the  fiscal  year  and  is  now  pro- 
gveasiog  at  that  point,  and  will  be  continued  to  the  extent  of  the  small 
amoont  of  fnnds  available. 


Location. 


•  MaiShoiOs 
Total 


Excavation. 

Quarry- 
ing 
riprap 
stone. 

Solid 
rock. 

Loose 
rock 

Ou.ydM. 
150 

0u,yd9. 
230 
853 

Ou,y4: 
412 

230 

583 

412 

DaniS' 
built. 


0u.yd9. 

1.40t> 

567 

2,000 


The  commerce  of  this  stream  consists  principally  of  logs  in  rafts,  but 
it  is  very  difficolt  to  get  any  data  pertaining  to  the  rafting,  lumber,  or 
coal  interests  of  snfficient  definiteness  to  be  classed  as  '^commercial 
statistics." 

Work  was  begun  on  this  river  in  1881,  and  has  resulted  in  improv- 
ing the  water-way  by  clearing  and  deei>entng  the  channel  to  a  limited 
extent  in  the  lower  river.  Much  work  remains  to  be  done,  and  the 
prospective  as  well  as  present  advantages  to  those  living  on  its  bor-^ 
^ets  by  oontinaing  the  work  as  projected  are  the  obtaining  of  a  good,* 
liSTigable  channel  for  rafts,  and  also  for  the  coal  that  can  be  readily 
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mined  from  the  coal  measares  through  which  the  river  passes,  as  soc] 
as  safflcient  improvemeEit  is  effected  t>o  practically  secure  a  safe  passn.^ 
for  flat-boats  to  the  Cumberlaud  River  durio^  the  so-called  '^  raiu-tidos 
or  rises  of  about  3  feet 

The  amount  available  and  the  appropriation  herein  asked  for  C4iu  L 
profitably  expended  in  continuing  the  work  below  the  '<  Devil's  Jumps, 
by  reducing  rock-reefs  and  bowlders,  and  building  wiugdams  wb^r 
necessary. 

BSTIMATES  FOR  IMPSOVING  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KBNTUCKIT. 

From  Eentacky  line  to '<  Devil's  Jumps*' |27,538.  O 

From  *' Devil's  Jampsf'  to  mouth  of  South  Fork : 35,265.  O 

62,803.0 


Amount  appropriated • 12,000.  On 

Amount  expended 10, 122.  €* 

Money  statement 

July  1,  1886,  amount  available fl32.7C 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000.  OC 

5, 132. 70 

July  1, 1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $3,087.70 

July  1. 1887,  outstanding  liabilities 167.64 

3,255.34 


July  1, 1887,  amount  available 1,877.36 


< 


Amount  (estimated)  required  for  completion  of  existips  project 50, 803. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1889    15, 000. 00 
Submitted  in  compliance  with  rt^quirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

From  July  1,  1886,  to  June  30,  1887. 


Articleis. 


JjogB feet,  B.  M.. 

Coil tons.. 


Qoan  titles. 


300 


B^Bg. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  rises  in  the  Cumberland  Mountains,  near  Sparta,  Tenn., 
and  after  a  northerly  course  of  abont  200  miles,  wholly  in  the  State  of 
Tennessee,  discbarges  its  waters  into  tbe  Gnmberland  Biver,  about  120 
miles  above  Nashville,  at  Carthage,  Tenn. 

«   The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about 
*      72  miles  from  the  mouth  of  the  river. 
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An  examination  was  made  of  the  Caney  Fork  in  1879,  from  Sligo  to 
its  nMHfUi,  and  a  report  submitted  upon  which  the  present  project  is 
Under  the  provisions  of  the  river  and  harbor  act  of  July  6, 1884, 
extension  of  the  examination  of  1879  was  made  in  September,  1886, 
to  Frank's  Ferry,  about  20  miles  above  Sligo. 

These  examinations  show  that  the  principal  obstructious  in  the  92 
miles  are  similar  in  character,  and  consist  of  gravel-bars,  crooked  chan- 
nei^  sna^,  and  overhanging  trees. 

The  present  plan  is  to  remove  the  channel  obstructions  and  build  the 
necessary  wing-dams  and  training- wails  so  as  to  obtain  sufficient  water 
for  safe  navigation  of  steamboats  of  not  more  than  3  feet  draught,  from 
Febmary  to  June,  the  usual  boating  season. 

^o  work  was  done  in  the  channel  during  the  fiscal  year,  as  the  appro- 
priation of  1886  became  available  at  too  late  a  date  for  advantage  to 
be  taken  of  the  low- water  season  of  that  year.  As  soon  as  the  weather 
and  stage  of  water  permitted,  flat-boats  were  built  and  a  force  organ- 
ised, which  is  now  working  down-stream  from  Sligc^s  Ferry,  removing 
snags' and  overhanging  trees,  building  dams,  etc.,  with  good  success. 

The  commerce  and  navigation  of  the  Ganey  Fork  Biver  when  work 
was  begun,  in  1880,  was  considerable,  for  the  river  channel  was  the 
bighway  through  which  the  people  of  that  section  of  the  State  sent 
their  produce  to  market  and  received  their  gfeneral  merchandise  sup- 
plies: and  each  year  since  the  commerce  has  been  growing  larger. 

The  prospective  advantages  as  well  as  present  benefits  to  navigation, 
by  continuing  the  improvement  to  completion,  are  the  securing  of  a 
safe,  navigable  channel  for  rafts,  flat-boats,  and  light-draught  steam- 
boats from  Frank's  Ferry  to  the  mouth  of  the  river. 

The  extension  of  the  work  of  improvement  as  high  as  Frank's  Ferry 
is  recommended  because  this  stream  is  the  principal  means  of  transpor- 
tation, and  up-stream  navigation  can  readily  roach  Frank's  Ferry  when 
Sligo  can  be  reached  from  the  Cumberland  Biver. 

The  table  of  <^  commercial  statistics"  herowith  is  not  estimated;  the 
qoantities  so  far  as  given  aro  corroct,  but  it  by  no  means  represents  the 
entiro  commerce  of  the  stream,  it  being  impossible  to  obtain  a  record 
of  all  shipments  and  flat  boat  froights;  no  statement  of  log-rafts  could 
be  obtained,  though  a  groat  many  logs  unquestionably  roached  the 
STashville  mills  from  this  stroam. 

A  list  of  light-draught  boats  that  ply  up  and  down  the  Ganey  Fork 
and  Cumberland  rivers  during  the  boating  season  is  also  appended. 

The  funds  available  and  the  amount  asked  for  can  be  profitably  ex- 
pended in  continuing  and  extending  the  work  as  herein  projected. 

The  character  of  this  stream  is  such  that  a  small  yearly  outlay  will 
be  necessary  to  maintain  the  channel  in  a  safe  condition,  after  the  im- 
provement is  practically  completed,  as  the  snags,  logs,  etc.,  brought 
down  by  the  annual  floods  should  be  promptly  romoved. 

BSnHATKS  FOR  IMPROVING  CAKET  FORK  RIVER,  TEXNSSSEB. 

From  moath  to  Sligo,  Tenn 130,288.00 

Fnmi  Sligo  to  Fnmk'B  Ferry 15,000.00 

45,228,00 


s: 


Amonat  appropriated 20,000.00 

AnooBieizpeiiaied 17,489.02 
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Money  statement, 

July  1,  1886,  amount  available ^30.  "72 

Amoant  appropriated  by  act  approved  Angost  5,  1886 3, 000.  OG 

3,430. 
July  1, 1887,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1^1886 $171.53 

July  1,  1887,  outstanding  liabilities 748.21 

L         919. 

July  1, 1887,  amoant  available 2.510.98 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 228.  OO 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889    10,  COO  OO 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMBnCRCIAL  STATISTICS. 


From  July  1,  1886,  to  June  30,  1887. 


Artidofl. 

• 

QoAntitiOB. 

.  Articloa. 

Qaantities. 

Omin 

Lumber. . . 

....basheU.. 
.  feetjB.M.. 

60,000 
500,000 

Tobacoo 

General  merchandlae . . . 

...poandA.. 
do.... 

592,200 
532. 6uO 

Li9t  of  steamboats  plying  on  Caney  Fork  Rher. 


Names  of  boats. 

Tonnage. 

Karnes  of  boats. 

Tonnage. 

CI tv  of  Nashville 

104 
1C8 
139 
359 

Matt  F.  Allen 

245 

Wm.  Porter 1 

John  Fowler 

237 

H.  K.  BedfoM 

J.  D.  Carter 

4& 

Sfa.m.  P.  Jones 

B  B  lo. 


EXAMINATION  OF  CANEY  FORK  RIVER,  TENNESSEE. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.j  S^tember  24, 1886. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  February  26, 1886,  to  Maj.  W.  R.  King,  Corps  of  Engineers,  1 
have  the  honor  to  present  the  following  report  upon  an  examination  of 
Caney  Fork  River,  Tennessee. 

This  examination  was  made  under  my  direction  by  Assistant  Engi- 
neer C.  A.  Locke,  in  August  last,  with  a  view  to  determining  the  advis- 
ability of  extending  the  plan  of  improvement  now  in  progress  below 
Sligo,  to  Frank's  Ferry,  about  20  miles  above.  The  results  are  approx- 
imate, as  the  fall  of  the  stream  was  measured  only  at  the  various  shoals, 
and  with  a  pocket  level ;  courses  were  taken  with  a  compass,  and  dis- 
tances from  point  to  point  estimated. 

This  section  of  the  river  in  its  general  character  is  similar  to  the  por- 
tion below  Sligo,  the  amount  of  water,  the  width  and  depth  being  aboat 
the  same,  and  between  the  shoals  are  quiet  pools  of  suflcient  depth  for 
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Bavigation.  The  fall  at  the  varioas  shoals  is  greater  than  below  Sligo, 
aod  they  occar  at  more  frequent  intervals  j  the  cost,  therefore,  per  mile 
of  a  radical  improvement  will  be  very  much  larger.  The  shoala  are  gen- 
erally Tock  in  place,  frequently  underlying  beds  of  gravel  and  bowlders. 
The  length  of  this  section  of  the  river  is  about  22  miles,  and  has  an 
aggregate  fall  of  62^  feet,  or  nearly  3  feet  to  the  mile,  while  at  some  of 
the  rapids  the  fall  is  1  foot  in  50,  and  artificial  falls  even  greater  exist 
where  fish-^raps  have  been  put  in.. 

The  oplands  on  either  side  of  the  stream  produce  hard  timber  and 
poplar;  many  farms  are  under  cultivation,  yielding  grain,  fruit,  and  veg- 
etables. The  bottom  lands,  though  not  of  great  extent,  are  very  fertile 
and  valuable. 

The  river  if  improved  would  afford  a  much  desired  means  of  transi)or- 
tation  for  this  region,  as  it  is  remote  from  railway  facilities. 

There  seems  to  be  sufficient  reason  to  recommend  the  improvement 
of  this  part  of  the  river  in  connection  with  the  improvement  already 
^proved  for  the  section  from  Sligo  to  the  mouth. 

A  thorough  improvement  would  consist  in  the  removal  of  about 
10,000  cubic  yards  of  loose  bowlders  and  gravel,^  cutting  a  small  num- 
ber of  overhanging  trees,  and  reducing  the  slope  at  the'  various  shoals 
hf  eonstructing  wing-dams  and  training- walls,  as  may  be  found  neces- 
sary. 

An  approximate  estimate  of  the  cost  of  the  entire  work  is  $53,000. 
About  $15,000  would  suffice  to  carry  the  improvement  to  an  extent 
which  would  make  the  river  available  for  down-stream  navigation  dur- 
ing a  rise  of  5  feet,  and  probably  for  up-stream  navigation  also  when 
SIi|^  can  be  reached  from  below. 

To  that  extent  which  would  include  the  removal  of  obstructing  bowl- 
ders and  gravel-bars,  overhanging  trees,  and  the  construction  of  about 
5,000  cubic  yards  of  wing-dams,  I  would  recommend  the  improvement 
to  be  carried. 

For  more  fall  details,  reference  is  respectfully  made  to  the  accom- 
panying report  of  Assistant  Engineer  C.  A.  Locke,  which  contains  a 
table  bf  distances,  the  fall  at  the  various  shoals,  etc. 

A  tracing  showing  the  general  course  of  the  stream  between  Sligo 
^oA  Frank's  Ferry  is  also  inclosed. 

Very  respectfully,  your  obedient  servant, 

J.  W.  BABtow, 
Lieut  Ool.  of  Engineers. 
Chixp  of  ENannsEBS,  U.  S.  A. 


rkpobt  of  mb.  c.  a.  locke,  assistant  bnginkbr. 

United  States  Enginbbb  Office, 

NashvilUy  Tenn,,  September  6, 1886. 

CwygBL :  In  acoordaiice  with  Tonr  instmctioDS  of  Jane  14,  and  sabseqnently,  on 
Angwt  22, 1  left  here  for  Frank's  Ferry  to  make  an  examination  of  Caney  Fork 
KiTer,  from  that  poiDt  down  to  Sligo. 

This  report  is  accompanied  by  a  map  intended  only  to  give  generalities.  Distances 
iR  estimated ;  oonrses  taken  with  a  compass ;  elevations  or  falls  at  the  shoals  taken 
^th  a  pocket  level ;  the  fall  of  the  reaches  between  the  shoals  is  estimated  by  the 
w*Bee  and  a  fj^eral  knowledge  of  the  fall  of  rivers  of  similar  conditions;  the  ad- 
wtional  faU  %i  the  nnmerons  narrow  reefs  in  these  reaches  (pools)  has  been  added  to 
ust  of  the  pools. 

"Hie  g«Deral  plan  of  improvement  proposed  applies  to  each  shoal.    It  is— 

t.  If  io  the  proposed  channel  there  are  any  loose  bowlders,  irregular  prominences, 
«roU  fish*trap  djuna  they  should  be  removed. 
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2.  Excavations  on  the  shallow  crests  for  the  purpose  of  a  general  deepeniaff  afc  thi 
point  should  be  avoided  as  expensive  and  tending  to  produce  a  lower  level  of  tl 
pool  above. 

3.  The  water  should  be  turned  into  one  channel  (on  the  shoals)  of  50  or  60  feet  J 
width  by  means  of  riprap,  spur,  or  training  dams  placed  on  the  shoals  below  tl 
crest  and  at  the  shallow  points  entirely  below  the  shoal  to  be  improved,  so  that  eac 
will  back  or  dam  the  water  above  it,  and  thus  distribute  and  equalize  the  slope.  A< 
vantage  should  be  taken  of  the  numerous  reefs  and  shallow  places  found  In  the  poo 
for  the  placing  of  spur-dams  to  benefit  the  shoal  above.  Most  of  these  reefb  na^i 
been  marked  on  the  accompanying  map ;  thj)  depth  given  to  them  is  at  ^heir  deepei 
points  (channel). 

4.  Virtually  the  improvement  of  the  shoals  embodies  the  work.  No  snags  "wei 
found. 

As  no  reliable  data  could  be  had  of  low  water,  I  made  no  measurement  of  volamei 
but  estimated  it  at  time  of  survey  as  900  cubic  feet  per  second.  Soundings  are  thos 
of  probable  low  water. 

The  highest  water-mark  pointed  out  at  Frank's  Ferry  was  27  feet  above  low  watei 
while  that  at  Sligo  was  39  feet,  a  difference  of  12  feet.  These  freshet-marks  are  prol 
ably  8  or  10  feet  above  ordinary  high  water. 

From  Frank's  Ferry  to  Sink  Creek  the  river  is  inclosed  by  steep  hills  (probably  35 
feet  high)  or  rock  precipices.  On  one  side  there  is  generally  a  strip  of  rich  bottom  lan< 
about  200  to  400  feet  wide,  cultivated  between  the  river  and  foot  of  bluff.  Th 
shoals  are  loose  rock  fragments,  probably  Hing  on  rock  ledees.  * 

From  Sink  Creek  to  Floating  Mill  the  hills  are  not  so  high,  but  few  precipices  ar 
found ;  the  bottom  lands  are  often  found  on  both  sides  at  once,  and  are  wider  in  som* 
instances,  reaching  to  one-third  of  a  mile  f^om  the  river.  The  shoals  of  this  aeotioi 
are  gravel  (probably  caught  by  rock  ledges),  and  the  banks  being  the  same  shoah 
be  protected  by  slope-walling  where  made  one  side  of  the  adopted  channeL  Thi 
especially  applies  to  No.  10,  Sink  Creek  Shoals. 

From  Floating  Mill  to  Sligo  the  steep  hills  and  precipices  again  approach  therivei 
with  large  souare  fragment  (one-half  to  8  cubic  jaras)  at  their  base,  and  some  ij 
the  river.  The  hill  on  the  left  bank  follows  the  meanderings  of  the  river,  while  man^ 
of  those  on  the  right  bank  are  normal  to  it. 

I  would  call  your  attention  to  the  number  of  shoals  from  Np.  9  to  Frank'b  Fen^ 
and  the  proportional  distance. 

The  section  through  which  this  portion  of  Caney  Fork  River  flows  is  a  fannin| 
and  hard  timber  and  poplar  region. 

The  farm  products  are  principally  corn,  oats,  wheat,  other  small  grain,  and  apples 
Attention  is  bein^  turned  to  hay  with  promise  in  the  near  future.  A  good  maoj 
slides  for  putting  m  saw-logs,  chestnut  rails,  and  posts  for  the  Nashville  region,  and 
t  he  logs  themselves,  are  seen  in  descending  the  river. 

As  near  as  I  can  gather,  during  the  past  season  there  was  floated  out  f^m  abpT€ 
Sligo  45  rafts  of  saw  logs,  averaging  125  feet  long  by  25  feet  wide,  and  40,000  feel^  B. 
M.  each,  or  45  by  40,000=  1,800,000  feet,  B.  M. ;  also  2  barges  loaded  with  com  and 
fruit,  each  about  20  feet  by  80  feet. 

It  is  thought  advisable  to  improve  this  section  of  Caney  Fork  River  for  the  follow- 
ing reasons : 

1.  It  is  in  a  section  without  rail  or  river  transportation. 

2.  The  wagon  roads  are  mountainous,  and  in  winter  must  be  impassable  with  com- 
niercial  loads :  they  are  not  macadamized. 

'3.  During  the  wet  season,  with  its  bad  roods,  the  river  would  be  available  when 
mosf  required,  and  when  the  roads  were  good  the  river  would  be  low  and  not  navi- 
gable. 

4.  The  proposed  improvement  would  probably  make  the  river  available  for  eight 
months  of  each  year,  and  such  seasons  as  that  just  passed  longer. 

5.  The  citizens  interested  think  that  if  Caney  Fork  is  improved  to  Sligo  it  should 
be  to  Frank's  Ferry. 

6.  An  examination  of  the  acts  of  the  State  of  Tennessee  from  1824  to  1879,  incln- 
sive,  show  that  March  14,  18C0,  |1,000,  was  appropriated  for  the  ''  cleaning  oat  of 
Caney  Fork  River,"  and  on  March  19,  1860,  $1,000  was  appropriated  for  the  same  in 
DeKalb  County.  The  bulk  of  the  proposed  improvement  Jnst  examined  is  in  DeKalb 
County,  or  is  its  boundary  line.  If  the  State  tnought  it  deserving  of  attention  there 
must  have  been  merit  in  it.       ^ 

The  objections  to  making  this  improvement  are : 

1.  Its  cost  per  mile  is  materially  more  than  the  estimate  given  for  the  lower  river 
by  Mr.  Turrell ;  and, 

2.  While  the  country  tributary  to  this  upper  river  is  of  above  average  fertility,  it 
is  probably  not  equal  to  the  lower  region  in  this  respect.  This  applies  to  agriooltme 
and  not  to  forestry. 
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E8TIMATK  OF  COST. 

The  following  qaiftitities  are  for  dams  of  6  feet  width  on  top  and  slopes  1^  on  1* 
Tike  body  and  lower  side  should  be  of  fragments  of  not  less  than  one-fifth  cubical 
yard,  and  tlie  apper  slope  should  be  caulked  with  the  smaller  fragments  and  spalls. 

4  eompariflon  of  Mr.  Turrell's  survey  with  this  submitted  to  you  will  show  in  the 
latter  gieater  and  more  precipitous  falls  than  on  the  lower  rirei.  An  effort  to  dis- 
tribute these  declivitiee  into  gentler  sibpes  accounts  for  the  great  cost.  In  this  con- 
oeetioD  I  woold  say  that  if  the  cost  of  this  plan  of  improvement  would  debar  it  from 
ennderation  that  the  rafting  interests  especially,  as  well  as  the  boating  interests, 
woold  be  materially  benefited  by  the  removal  of  the  1,035  cubic  yards  of  loose  rock. 
withoat  other  improvenient,  and  that  a  further  improvement  requiring  about  5,000 
eubie  yards  of  riprap  in  addition  to  this  last  'removal  would  probably  open  this  sec- 
twa  to  the  down-etream  trade  when  the  river  was  open  below  Sligo,  and  possibly 
■ight  make  it  available  for  up-river  craft  when  they  could  reach  Sligo.  This  last- 
■watioDed  plan  would  probably  give  communication  on  all  stages  of  tne  river  at  or 
aboireS  feet  above  low- water  mark. 
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APPROXIMATE  COST. 

24,500  cubic  yards  riprap  dam,  at|2 

Bemovijiflr  1,035  cubic  yards  loose  atone  from  channel,  at|3 3;^  1i 

G attin g 05 o verhangin g  trees,  at$2 T, 

B6ats  and  tools 1,  » 

The  cost  per  mile  if  the  more  thoroagh  plan  of  the  preceding  t^ible  is  adopte 
would  be  $2,430  per  mile. 

Very  respectfully,  your  obedient  servant, 

C.  A.  LooKRy 
A8$i$tant  Engineer, 
Lieut.  Col.  J.  W.  Barlow, 

Corps  of  Engineers, 


B  B  II. 

EXAMINATION  OF  H0L8T0N  RIVER,  TENNESSEE. 

Chattanooga,  Tenn.,  July  9, 1887. 

Sir  :  In  compliance  with  the  requirements  of  the  river  and  harboj 
act  approved  July  5, 1884,  and  the  instructions  contained  in  the  lettei 
of  Chief  of  Engineers  dated  February  26,  1886,  I  have  the  honor  tc 
submit  the  follojeing  report  upon  an  examination  of  the  Gtolston  Biver. 
Tennessee. 

A  preliminary  report  was  made  by  Major  W.  R.  King,  Corps  of  En- 
gineers ( App.  B  B  13,  Report  Chief  of  Engineers,  1885),  in  which  thai 
officer  suggests  a  continuation  of  the  examination  made  under  his  dv 
rection  in  the  winter  of  1880-'81  as  far  a«  Noe's  Branch,  and  which  wae 
discontinued  by  reason  of  ice  in  the  river,  etc. 

'  The  Chief  of  Engineers  having  instructed  Msyor  King  ^<  to  obtain  the 
information  and  make  the  examination  suggested  as  advisable,"  that 
officer,  upon  being  relieved  by  me,  transferred  the  examination  and  re- 
por^t  npon  this  matter  as  unfinished  business.  The  examination  of  this 
stream  below  Noe's  Branch  was  therefore  made  under  my  direction  by 
Assistant  Engineer  C.  A.  Locke,  in  October  and  November  last^  when 
the  river  was  at  a  suitable  stage,  the  distance  being  about  74  miles. 

The  Holston  was  examined  fron\  Kingsport,  1  mile  above  the  forks,  to 
Knoxville  by  Col.  H.  S.  Long,  as  early  as  1830,  his  report  being  re- 
printed and  issued  as  House  Ex.  Doc.  No.  167,  Forty-third  Congress, 
second  session. 

It  was  re-examined  in  part  by  Major  W.  E.  King,  as  above  stated, 
in  1881,  as  far  as  Noe's  Branch,  a  short  distance  above  Howell's  Island. 

This  river  drains  an  area  of  about  3,680  square  miles,  and  is  one  of 
the  four  copious  tributary  streams — French  Broad,  Holston,  Clinch,  and 
Powell's — which,  within  a  short  distance,  discharge  their  combined 
waters  into  the  Tennessee. 

Mr.  Locke  estimates  the  low- water  discharge  above  mouth  of  French 
Broad  River  to  be  about  1^400  cubic  feet  per  second,  but  after  receiv- 
ing  the  waters  of  the  Frei^ch  Broad  it  is  estimated  to  be  so  greatly 
increased  as  to  s^ure  from  3  to  5  inches  greater  depth  in  the  natural 
low-water  channel  in  the  4^  miles  of  its  subsequent  course  to  the  Ten- 
nessee. 

The  obstructions  met  with  in  the  lower  section  of  the  river  are  of  the 
same  general  character  as  those  found  in  the  upper  section,  viz:  reefs 
rocky  shoals,  isolated  bowlders,  and  snags. 
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Theae  obetractions  can  be  readily  removed.  The  snags  can  be  taken 
oat;  the  rock  ledges  reduced ;  the  isolated  bowlders  blasted ;  dams  can 
be  oonstmcted  where  necessary  to  contract  the  water-way  over  the  rock 
and  gravel  shallows:  and  thns  the  proposed  improvement  will  bepracti- 
eally  permanent,  and  the  season  of  navigation  lengthened  by  the  secor- 
ing  of  an  open  navigable  channel  of  an  average  width  of  100  feet  and 
aboat  20  inches  depth  at  natural  low  water  from  Knozville  to  Noe's 
Kanch. 

The  commerce  of  the  Holston  consists  at  present  of  log-rafts  and  flat- 
boats,  laden  with  grain  or  other  agricultural  produce  and  lumber.  This 
river,  as  is  common  with  many  other  streams  of  like  character,  flows 
UutMigfa  a  rich  and  fertile  region,  remote  from  transportation,  thus  form- 
ing the  main  highway ;  being  easy  of  access  as  a  means  of  transit. 

A  large  amonnt  of  commerce  thus  seeks  a  market  at  the  business 
centers  on  the  main  stream,  the  Tennessee,  very  many  of  the  logs  reach- 
ing as  far  as  the  large  manufacturing  establishments  at  Chattanooga, 
neariy  350  miles  from  the  Forks  of  the  Holston. 

It  is  very  difficult  to  get  data  in  detail  of  this  large  and  increasing 
commerce,  for  the  river-men  managing  the  rafts  and  boats,  and  who 
are  nsually  the  owners  of  the  freight,  take  advantage  of  sudden  rises, 
drop  down-stream,  sell  at  the  best  market  en  route,  and  return  to  their 
koines  on  its  npper  waters,  without  leaving  any  record  available  as 
statistical  information. 

Dams  bailt  by  the  State  of  Tennessee  to  aid  the  commerce  of  the 
Hobtou  are  yet  standing  at  several  points,  attesting  ^to  the  fact  that 
the  State  deemed  its  improvement  to  be  desirable. 

Maps  and  report  of  Assistant  Engineer  0.  A.  Locke  are  forwarded 
herewith. 

No  appropriation  has  been  made  by  the  General  Oovernment  for  the 
napiovement  of  the  Holston  Biver,  but  in  the  event  of  Congress  making 
soeh  an  appropriation,  it  is  desirable  and  would  prove  suivantageous 
that  it  be  made  available  for  expenditure  from  the  junction  of  the  North 
iBd  Sooth  Forks  below  Kingsport  to  Kuoxville,  a  distance  of  about 
154  miles,  based  npon  the  following  estimates : 

From  the  Forks  to  Noe^s  Branch,  80  miles  (House  Ex.  Doc.  No.  77,  Forty- 

dxth  CoDgrass,  third  sewion) $128,000 

Fnn  Koe's  Bnooh  to  KnoxTille,  74  mUes 219,000 

•         Total  estimate,  improviDg  Holston  River,  Tennessee,  154  miles 347, 000 

Very  respectfully,  your  obedient  servant^ 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

The  Chief  op  Engineers^  U.  S.  A. 


RSFORT  OF  MB,  C.  A.  LOCKE,  ASSIfiTAin*  BNGIKBER. 

Enginbbr  Officb,  U.  S.  Abmt, 
Nashville,  Teiin.,  February  8,  1887. 

CoLOSBL :  In  compliance  with  year  instrnctions  I  have  made  a  sorvey  of  Holston 
Rlrer  fr«N&  below  Noe's  Branch  (Noeton  post-office)  to  Knozville,  to  ascertain  the 
appcoxiBate  ecwt  of  improving  that  section  of  river  and  in  continuation  of  a  snrvey 
onds  IB  1880  by  Mr.  W.  Y.  Sanborn,  nnder  orders  of  Ms^or  W.  R.  King,  Corps  of  En- 
giBMr%  and  reported  on  Jannary  14,  1881. 

About  noon  of  October  tM,  1886,  the  oarty  left  Koeton,  and  reached  Knoxville  early 
iftrniooo  of  November  5  following,  a  distance  of  about  74  miles,  surveying  a  mean 
MsBoe  pf  aboot  ^  miles  per  day. 
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The  party  oonaiated  of  onTself,  raft-pilot  James  F.  Taylor,  who  sounded  and  g:*^^ 
general  information,  «nd  a  boatman  in  one  canoe ;  a  rodman  ^nd  boatman  in  a  904 
ond  and  co-operatins  canoe ;  a  cook,  camp  oatfit,  and  one  boatman  in  a  6  by  22  fj&* 
flat-boat,  propelled  oy  oars  when  necessary. 


Heavy  fogs  in  the  morning  and  a  day's  rain  retarded  operations,  Interfering  espi 
oially  by  the  moistnre  deposited  on  the  lenses  of  instrument.  To  avoid  undue  dela 
some  of  the  distances  on  pools  requiring  no  improyement  were  estimated. 

The  stage  of  river  (probably  from  0.1  foot  to  0.3  foot  above  low  water)  and  tli 
clearness  of  its  waters  were  most  favorable  for  the  work. 

Owin|;  to  the  zigzaff  followed  by  sprvey,  the  distances  from  0  were  obtained  by  ste^ 
ping  offuom  the  finished  general  map  with  dividers  spaced  to  2,000  feet.    . 

More  care  was  given  the  points  requiring  improvement,  and  the  detail  sketches  ar 
thought  to  embody  the  most  reliable  data,  not  only  as  a  horizontal  plan,  but  aa  % 
depths,  these  given  in  soundings.  These  soundings  are  the  general  depth  at  ^Ii 
X>oint  of  sounding,  and  are  not  on  top  of  isolated  obstructions  requiring  removal. 

The  profile  of  water  surface  was  obtained  b^  runninf^  a  level  over  places  of  marker 
fall  or  of  currents  of  sufficient  velocity  to  indicate  a  iall  worthy  of  note.  The  fal 
over  the  pools  was  estimated  as  0.04  foot  per  1,000  feet  to  0.0.  The  bottom  shown  01 
profile  is  only  general;  the  soundings  of  note-books  are  correct,  and  give  character  o 
boctom. 

November  1,  above  No.  35,  a  cross-section,  etc.,  of  river  was  made,  to  ascertain  ita 
volume.  The  mean  maximum  float  velocities  gave  a  volume  of  1,701  cubic  feet  pei 
second.  The  character  of  section,  etc.,  caused  me  to  estimate  the  actual  volume  a 
1,530  cubic  feet,  and  assuming  the  river  as  0.1  foot  above  low  water,  I  placed  the  low- 
water  volume  at  about  1,400  cubic  feet  per  second. 

The  flood-marks  pointed  out  to  me  by  citizens  were  not  well  defined,  and  are  as  fol 
lows: 

Noeton,  1875,  32  feet  above  low  water. 

Gray's  Mill,  1867,  35  feet  above  low  water. 

The  general  character  of  this  river  is  so  well  known,  that  a  lengthy  description  ii 
thought  unnecessaij.  Its  banks  ore  fixed,  generally  being  rock  or  rocky  hills  on  one 
side  (the  convex  wearing)  and  alluvium  bottom-laniis  on  the  other. 

From  Noeton  t<o  McKinley's  Island  No.  33  the  pools  alternate  with  gravel-bars  oi 
generally  even  descent ;  doubtlessly  rock  underlies  and  causes  these  shoals  while  the 
gravel  filling  in  and  overlving  gives  the  uniformity  of  descent.  In  some  places  the 
rock  ledges  protrude  boldly. 

Below  No.  33  the  rock  strata  are  more  -or  less  on  edee  called  '*  Hog  Backs ''  I  be- 
lieve, and  are  very  oftep  visible  on  the  shoals  and  witii  more  or  less  gravel.  The 
pools  of  the  lower  portion  of  this  last  mentioned  part,  and  especially  those  where 
marble  is  found,  are  deeper  and  longer  than  those  above.  On  both  sections  the  gravel 
is  largely  composed  of  fragments  of  6  or  H  inches  diameter,  which  stand  out  from 
the  general  mass.  Along  the  middle  and  lower  portions  examined,  these  water- worn 
quartzites  are  of  larger  dimensions,  often  containing  2  cubic  feet  and  forming  a  per- 
manent feature  of  the  bars  and  bottom.  These  are  known  locally  as  *'  Hiver  Rock  " 
and  are  so  designated  in  this  report  and  its  accompanying  estimates  and  maps. 

PROPOSED  IMPROVEMENTS. 

I.  Where  rock  ledges  appear,  partial  openings  exist  with  much  irregularity. 
Having  selected  the  most  favorable  point,  its  prominences  or  sides  should  be  blasted 
to  the  desired  extent.  If  this  blasting  materially  increases  the  water  outlet  through 
the  reef,  other  natural  and  unused  passages  should  be  compensatingly  obstructed,  if 
desirable. 

II.  Isolated  bowlders  in  deep  water  are  blasted  into  fragipents,  which  fall  into  or 
are  rolled  into  the  adjacent  depths.  ^ 

III.  Where  the  '*  Hog  Backs"  occur,  their  surface  is  often  very  level,  uniform,  and 
shallow.  To  avoid  blasting  such  places,  dams  have  been  resorted  to  wheliever  avail- 
able. 

IV.  The  "  River  Rock  "  and  loose  rock  fragments  should  be  removed  from  the  exist- 
ing and  best  channel,  and  wasted  into  proper  dams.  It  is  thought  that  the  removal 
of  the  larger  stones,  which  protrude  above  the  general  level  of  the  bottom,  will  cause 
some  of  the  fine  gravel  to  scour  oat. 

V.  Contracting  the  channel  by  dams.  These  dams  should  be  no  higher  than  abso- 
lutely necessary,  as  auy  undue  height  increases  the  **  head  ^'  of  shoal  and  also  may  be 
an  interference  during  the  better  stages  of  spring  and  winter. 

The  cross-dams  connecting  the  training-dams  to  shore  are  intended  to  conserve  the 
leakage  water  of  the  training-dams  and  to  collect  drift  material  outside  of  the  chan- 
nel. It  was  noticed  that  gravel,  etc.,  collects  rapidly  around  obstructions  such  as 
short  spur-stock  dams,  etc. 

The  dams  estimated  for  are  shown  in  cross-section  on  the  accompanying  detail  map. 
The  long  down-stream  slope  of  the  cross-dam  is  intended  as  an  apron  to  prevent  scour 
of  the  gravel.    In  either  dam  the  intention  is  to  use  ai  f^w  )§rge  stone  x)n  the  outer 
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to  reoeive  tlie  onrrenf 8  force  and  also  an  encasement  for  the  *^  Hiver  Rock."  I 
Boliea  that  some  old  State  dams  with  a  few  wooden  poles  of  pen-like  strnctnre  and 
ftlted  in  with  '*  River  Book''  have  stood  in  carrents  of  above  an  average  velocity.  I 
tliiiik  the  roek-casing  preferable,  and  where  the  ^*  River  Rock''  are  small,  stone  should 
be  nixed  thxongh  the  central  filling  ;  stone  for  these  dams  is  abundant  and  generally 
eoDvenie&t. 

YL  The  removal  of  snags.  On  this  river  steam  will  not  be  especially  required  for 
this  pvpooe.  Th«  snags  can  be  hoisted  in  whole  or  in  part,  out  into  limbless  lengths, 
■nd  dumped  overboard. 

TIL  CottiDj^  overhanging  trees.  Generally  these  are  less  than  10  inches  diameter 
at  atiimp. .  They  can  be  fel&d  across  a  small  barge,  stripped  of  limbs,  cut  into  lengths, 
and  thrown  overboard.  I  consider  the  hauling  of  these  ashore  as  an  unnecessary  pre- 
cantion. 

PROBABLE  COST. 

Id  estimating  oost  I  have  supposed  the  work  to  occupy  six  consecutive  years,  and 
operations  to  be  vigorously  pushed  during  four  months  by  three  parties  of  between 
SO  or  60  laboreiB  each. 

Total  coat,  from  aecompanying  tables |161,698 

Working-boats  for  each  party,  $3,000 9,000 

Uving  boats  for  each  party,  $1.500 4,500 

First  Year's  oatfit»  tools,  rope,  explosives,  etc.,  for  each  party,  $3,000 9,000 

I^st  nve  yearo^  outfit,  tools,  rope,  explosives,  etc.,  for  each  party,  $5,000..  15, 000 

Eagineering  and  contingencies,  10  per  cent. 19,802 

Total 1 219,000 

or  ^{^,=nearly  $8,000  per  mile.  While  the  above  estimates  are  liberal,  in  consld- 
flotion  <rf  the  Ions  shallow  shoals  with  their  strong  currents,  I  do  not  look  upon  them 
itexeesBve,  and  believe  it  to  be  a  close  approximation  of  what  the  work  will  actu- 
sUy  eost  if  completed.  It  is  also  probable  that  the  above  improvement  will  give  a 
ekaanel  depth  af  low  water  of  20  inches,  with  a  width  varying  from  90  feet  at  the 
head  to  about  140  feet  at  the  lower  end. 

Is  to  tiie  availability  of  this  river  for  commercial  purposes  after  the  above  work  is 
MBpIeted,  I  wooldsay: 

L  The  {ffopoeed  improvement  will  materially  aid-  descending  boats  and  rafts,  and 
will  materially  lengtheii  the  season  of  navigation.  Those  drawing  18  inches  or  less 
ceald  prolMftbly  mn  throughoat  the  year. 

n.  For  through  steam-boat  navigation  I  seriously  doubt  ^ny  material  benefit  from 
toy  ^ftem  not  asing  locks  o(  other  vertical  llfbs,  for  the  following  ret^ons : 

1.  Shoold  the  water  be  confined  to  one  channel,  straight  or  of  easy  curvature,  the 
teeent  would  be  so  precipitous  that  the  ordinary  steamboat  woo  Id  hardly  ascend 
H  in  several  localities. 

2.  Owing  to  the  considerable  fall  to  be  overcome  at  these  shoals  and  to  the  depths 
•f  the  noou  below  them,  it  would  hardly  be  advisable  to  attempt  a  decrease  of  these 
■lupes  by  the  partial  obstructions  of  the  i>oo]s. 

1  Warping  over  such  long  distances  is  tedious,  expensive,  and  dangerous,  and  I 
dosht  much  if  steamboat  men  would  avail  themselves  of  such  a  doubtful  privilege. 

4.  When  the  riv^r  would  reach  a  sufficient  flood  stage  for  boats  to  ascend,  they  would 
do  BOSS  easily  without  the  aid  of  the.  proposed  improvements  as  with  it.  (Citizens 
told  He  that  the  few  boats  which  had  ascended  on  unusually  high  stages  were  com- 
pelled to  warp  through  Lost  Creek  Shoals  No.  25.) 

For  the  above  reasons  I  made  no  estimates  for  warping  facilities. 

As  regards  the  needs  of  that  section  and  the  wish  of  the  citizens,  I  would  say :  That 
the  river  traverses  a  mdst  fertile  region,  well  timbered,  and  abounding  in  marbles  de- 
servedly noted  for  variety,  delicacy  of  coloring,  and  which  work  most  easily.  A 
glance  at  a  map  will  show  that  the  right  or  westerly  side  is  cut  off  from  communica- 
tion, and  whil^  the  citizens  on  both  shores  wish  the  stream  improved,  those  on  the 
right  are  espeeially  anxious  for  it. 

The  present  ecmimerce  of  this  riyer  is  confined  to  the  drifting  down-stream  of  barges 
jp^*^  with  grain  and  country  produce  and  rafts  of  logs  or  lumber.  From  above 
MeBee's  Island  No.  30,  about  35  miles  above  Knoxville,  these  boats  do  not  return ; 
they  are  generally  about  16  (eet  by  80  feet.  Those  going  fh>m  below  McBee's  Island 
toetther  Knoxville  or  East  Tennessee,  Virginia  and  Qeorgia  Railroad  Bridge  at  Stiaw- 
bmy  Plains,  are  about  8  feet  by  60  feet  and  are  brought  back  by  poles.  During  the 
ttst  fiscal  year,  about  300  boats  came  out  of  Holston  Kiver  to  Knoxville.  At  present 
I  csanot  report  satisfactorily  as  to  the  rafts,  but  hope  yet  to  receive  further  replies  to 
''^[B^rifls.    No  account  is  kept  of  the  rafts. 

Very  respectfully,  your  obedient  servant, 

C.  A«  liOCBIK 

iMt.  CoL  J.  W.  JSablow,  .  AsfUtant  Enffineer, 

Ccrp9  of  JEh^neeT$. 
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APPENDIX  C  C, 


IMPBOy£Bf£NT  OF  THE  OHIO,  M0N0N6AHELA,  ALLEGHENY,  BIG  SANDT, 
LITTLE  KANAWHA,  GUYANDOTTE,  AND  BUCKHANNON  RIVERS ;  OPER- 
ATING AND  CARE  OP  DAVIS  ISLAND  LOCK  AND  DAM,  OHIO  RIVER ; 
LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND  THE  LOCKS  AND 
DAMS  ON  THE  MUSKINGUM  RIVER;  CONSTRUCTION  OF  ICE-HARBOR 
AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO;  OP  HARBORS  OP  REFUGE 
NEAR  CINCINNATI  AND  AT  THE  MOUTH  OF  THE  GREAT  KANAWHA 
RIVER  AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 


MEPOBT  OF  LIEVTENANT'COLONEL  WILLIAM  E,  MERRILL,  CORPS  OF 
SKGI2tlEERS,  QFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDINO 
JUNE  30,  1887,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


I.  Ohio  River. 

1  Opentiiig  and  care  of  Davis  Island  Dam, 

Ohio  River. 
X  McmoDgahela  River,  West  Viripiiia  and 

Pcon^lvania. 
4.  Opentinff  and  care  of  lock  and  dam 

No.  9,  MonoQgahela  River. 
&  Allegheny  itiver,  Pennsylvania. 

6.  Dam  at  Heir's  Island,  Allesheny  River. 

7.  Ice-harbor   at   month  6f  Mnskingnm 

River,  Ohio. 


8.  Operating  and  care  of  the  looks  and 

damson  the  Mnskingnm River^  Ohio. 

9.  Harbor  of  refnge    near   Cincinnati, 

Ohio. 

10.  Harbor  of  refnge  at  month  of  Great 

Kanawha  River,  West  Virginia. 

11.  Bifc  Sandy  River,  West  Virginia  and 

Kentncky. 

12.  Gnyandotte  River,  West  Virginia. 

13.  Little  Kanawha  River,  West  Virginia. 

14.  Bnckhannon  River,  West  Virginia. 


EXAMINATIONS. 


IS.  For  ice-harbor  at  Padnvah,  Kentncky. 
Ml  Bar  at  the  month  of  Limestone  Creek, 
in  the  harbor  of  MayBvi]le,Kentucky. 


17.  Big  Hockhooking  River,  Ohio,  from 
its  month  to  Coolville. 


United  States  Engineer  Office, 

Cincinnatij  OhiOy  August  30, 1887. 

Sib  :  1  have  the  honor  to  submit  herewith  the  annnal  reports  on  the 
works  ander  my  charge  for  the  fiscal  year  ending  June  30, 1887. 

Pint  Lieut.  Lansing  H.  Beach,  Corps  of  Engineers,  has  been  on  duty 
under  directioQ  of  this  office  throughout  the  fiscal  year,  and  First  Lieut. 
Cattios  E.  OUlette,  €k)rps  of  Engineers,  since  April  30, 1887. 

Until  Hay  6, 1887,  the  Big  Sandy,  Little  Kanawha,  Ouyandotte,  and 
Buckhaniion  rivers  were  under  charge  of  Maj.  James  0.  Post,  Corps 
^Bngineers. 

Se^ectfuIIy,  your  obedient  servant, 

Wm.  E.  Mebbill, 

Lieut.  Col.  of  Engineers. 
The  Chiep  op  Eivoineebs,  T7.  S.  A. 

1781 
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C  C  I. 

IMPROVEMENT  OF  THE  OHIO  RIVER. 

The  river  and  harbor  act  of  Aagast  5,  1886^  contained  the  foUoi 
ing  item  in  reference  to  the  Ohio  River : 

ImproviDg  the  Ohio  River:  CoDtinuing  improvement,  three  hundred  andoevent; 
five  thoasand  dollars;  out  of  which  sam  thirty  seven  thonsand  five  hundred  doU a. 
are  to  be  expended  at  Grand  Chain  in  removing  rocks  and  other  obstructions  to  ha-v 
gation  at  that  locality ;  also  eighteen  thonsand  seven  hundred  and  fifty  dollars  n&a 
oe  expended  in  constructing  or  aiding  in  the  construction  of  such  an  embankment  c 
the  south  side  of  the  Great  Miami  River,  near  its  junction  with  the  Ohio,  as  jna^y  1 
necessary  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to  the  genera 
course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of  the  b&r  i 
the  Ohio  River  now  forming  and  obstructing  navigation  may  be  arrested ;  also  thirty 
seven  thousand  five  hundred  dollars,  or  so  much  thereof  as  may  be  necessary,  of  aiu 
appropriation  shall  be  expended  in  constructing  five  ice-piers,  pursuant  to  the  preaez 
or  prospective  plans  of  the  Chief  of  Engineers,  at  or  near  the  following  plaoee,  i 
wit :  One  at  Pomeroy,  Ohio ;  one  at  Middleport,  Ohio ;  one  at  Gallipolis,  Ohio  ;  An 
one  at  Ironton,  Ohio ;  and  one  at  or  near  Ashland,  Kentucky,  on  the  south  side  of  th 
Ohio  River:  Provided,  That  the  Secretary  of  War  is  hereby  authorized  and  directe 
to  obtain,  if  he  can  do  so  without  cost  to  the  United  States,  perpetual  leases  or  coi 
veyances  of  the  riparian  rights  of  the  property-owners  at  each  of  said  localitiea,  i 
the  event  said  ice-piers,  or  any  one  of  them,  shall  be  located  where  there  is  no  itx 
proved  landing-place:  And  provided  further,  That  at  localities  where  there  are  in 
proved  landings  ne  shall  first  obtain  a  relinquishment  of  wharfage  rights  and  duee  i 
favor  of  water-craft  seeking  protection  from  damage  by  ice ;  and  no  part  of  this  tk\ 
propriation  shall  be  used  for  such  purpose  until  the  fore^ing  conditions  are  complie 
with.  Also,  out  of  said  appropriation  for  the  Ohio  River  eighteen  thousand  save: 
hundred  and  fifty  dollars  for  removing  obstructions  at  the  mouth  of  Licking  River 
also  eleven  thonsand  two  hundred  and  fifty  dollars  for  completing  ice-harbor  at  Focu 
Mile  Bar,  near  Cincinnati ;  also  twenty  thonsand  dollars,  or  so  much  thereof  as  ma, 
be  necessary,  for  Davis  Island  Dam. 

During  the  fiscal  year  the  following  work  was  done  on  the  river : 

DAMS  AND  DIKES. 

Davis  laUmd  Dam,  5  miles  below  Pittsburgh. — As  the  expenses  of  thii 
work  are  now  met  from  the  indefinite  appropriation  for  ^'  operating  aoc 
care  of  canals  and  other  works  of  navigation,"  the  annnal  report  on  thi< 
dam  will  be  fonnd  elsewhere.  For  reasons  that  are  stated  in  full  in  the 
special  report,  it  is  considered  essential  to  make  a  drift-gap  in  this  dan 
for  the  ready  passage  of  the  great  quantity  of  floating  material  thai 
comes  down  from  above  and  seriously  embarrasses  the  working  of  the 
apparatus.  The  estimated  cost  of  this  drift-gap,  with  the  bear  trail 
gates  and  masonry  walls,  is  $20,000. 

Merriman  Bar^  9  miles  below  Pittsburgh, — Construction  of  a  guiding^- 
dike  under  contracts  with  J.  B.  Holbrook,  dated  October  23, 1884,  and 
Stubbs  &  Lackey,  dated  October  31, 1885. 

During  the  year  this  dike  was  extended  1,350  feet  and  finally  com- 
pleted ;  its  full  length  is  2,200  feet. 

There  has  been  expended  on  this  work : 

Oak  timber feet,  B.M..  395,307 

Riprap  stone cubic  yards..  10,298 

Drift-bolts pounds..  20.335 

Spikes do 497 

Excavation  made cubic  yards..  2,006 

BlacVs  Island,  54  miles  beUiw  Pittsburgh, — Eebuilding  old  dam  to  closo 
right-hand  chute,  under  contract  with  Porter,  Tucker  &  Mahan,  dated 
November  4, 1884. 
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The  gap  of  539  feet  remaioing  nnfinished  at  the  end  of  tbe  last  fiscal 
year  has  been  closed,  and  the  dam  has  been  completed  for  its  full  length 
of  2,034  feet. 

The  following  materials  were  used  in  its  construction  : 

Oak  timber feet,  B.  M..  386,568 

Hemlock  timber do....  129,670 

Ri^p  stone cnbic  yards..  15,104 

Dnft-bolte ponnds..  M,551 

Spikes do 1,727 

Excavation  made cnbio  yards..  337 

Brown^g  Island^  63  miles  below  Pittsburgh. — ^Repairs  of  dam  under  con- 
tract with  Porter,  Tucker  &  Mahan,  dated  NoTcmber  4, 1884. 

The  repairs  of  this  dam,  which  consisted  chiefly  in  adding  a  timber 
apion  and  a  protection  of  riprap  to  prevent  scour  on  the  lower  side  of 
the  work,  have  been  completed. 

The  following  materials  have  been  expended  on  this  work : 

Oak  timber feet,B.  M..  38,771 

Sipiap  atone oabic  yards..    2,162 

Drm-Wta  and  apikea pounds..     2,662 

Brash cords..  33.7 

Grsve! cable  yards..     1,161 

Wheeling  Island,  91  miles  below  'Pittsburgh. — Construction  of  dam  500 
feet  long  to  close  chute  behind  Wheeling  Island ;  under  contract  with 
L  Y.  Hoag,  jr.,  dated  December  1, 1884. 

This  work  has  been  completed,  the  totaltamount  of  material  expended 
beiDg  as  follows : 

Oak  timber feet,B.  M..  534,229 

Kiprap stone - - cubic  yards..  18,055 

Bnft-bolta , pounds..  49,483 

Spikes do....  11,008 

Excavation  made cubic  yards..  6,252 

CapHna  Islandj  107  miles  below  Pittsburgh. — ^Bebuilding  old  dam  to 
dose  left-hand  chute ;  under  contracts  with  John  B.  Holbrook,  dated 
October  22, 1884,  and  Stubbs  &  Lackey,  dated  October  31, 1885. 

This  dam  has  been  completed  for  its  full  length  of  2,000  feet 

The  following  materials  have  been  expended : 

Oiktimber feet,B.M..  263.444 

Heatock  timber do....  100,488 

Sipiap  stone - *. cubic  yards..  18,388 

Drift-bolts pounds..  17,055 

fipikes do....  1,850 

mih cords..  69.7 

Kxeavation  made cubic  yards..  730 

Fish  Creek  Islandj  112  miles  below  Pittoftier^^.— Bebnilding  old  dam 
to  dose  left-hand  chute ;  under  contracts  with  John  B.  Holbrook,  dated 
October  22,  1884,  and  Stubbs  &  Lackey,  dated  L  ctober  31, 1885. 

This  dam  has  been  completed,  with  a  total  length  of  1,800  feet. 

The  following  materials  have  been  expended  in  its  construction : 

Oik  Umber feet,B.  M..  220,362 

Heoilock  timber do....  68,400 

Sip»ptloDe cubic  yards..  13,077 

Wfvbolts : pounds..  16,196 

8pik« do....  521 

Bntth _ cords..  91 

EieaTstioo  made cubic  yards..  1,236 

Three  Brothers  Islands,  157  miles  below  Pitt«&i«r^A.— Constrtiction  6f 
^lam  ftom  the  West  Virginia  shore  to  the  head  of  the  Middle  Brother 
to  dose  the  chates  between  the  left  bank  and  the  Upper  Brother,  and 
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between  the  Upoer  and  Middle  Brother;  under  contract  with  J.     1 
Kiug^  dated  October  23, 1884. 

The  timber  work  of  this  dam  was  reported  as  complete  on  Jane  3 
1886.    Daring  the  year  since  that  date  the  necessary  ballast  has 
added,  and  the  work  is  now  complete,  with  a  total  length  of  2,900 

MAtERIALS  EXPENDED. 

Oak  timber feet,B.M..  :i56,  72 

Oak  timber  in  plape  of  hemlock do 117,  1: 

Riprap  atone cable  yards..     32,  31 

Drift-bolta ponnda..     33,  6« 

Spikea do 4,  1< 

Kxouvation  made cnbic  yarda..  G^ 

Sand  Creek  Bar,  220  miles  below  Pittsburgh. — ^Construction  of  a  ^uic 
ing  dike  to  deepen  the  channel  over  a  shoal  abont  a  mile  below  rb 
mouth  of  Sand  Creek,  under  a  contract  with  J.  C.  Graham,  dated  Octc 
ber  27, 1884. 

This  work  has  been  finished  by  adding  the  necessary  ballast,  am 
completing  the  paving  of  the  top  surface.  Its  total  length  is  1,485  feet 
and  the  following  materials  were  expended  in  its  construction : 

Oak  timber • feet,  B.M..  381, n4< 

Riprap  atone cubic  yards..  14,4:2^ 

Dnft-bolta  and  spikes.* ponnds..  23,72' 

Excavation  made , cubic  yards..  3<K 

Uight  Mile  Bar,  453  miles  below  Pittsburgh. — Construction  of  a  guiding- 
dike  from  the  Kentucky  shore,  in  order  to  deepen  the  water  on  this  bar; 
under  contract  with  j/ J.  Shipman,  dated  November  28, 1884, 

This  dike  has  also  been  completed,  its  total  length  being  2,400  feet. 

The  following  materials  have  been  expended : 

Oak  timber feet,B.M..  698,420 

Riprap st-one cubic  yards..     2:^,224 

Drift-bolts  atod  spikes ponnds..     52,357 

Excavation  made cubic  yards..  198 

The  effect  of  this  dike  has  been  to  deepen  the  shoal  water  at  its  site, 
but  boats  are  still  troubled  by  shoal  water  above  the  dike.  As  the 
river  in  this  vicinity  has  an  abnormal  low-water  width,  it  is  evident  that 
one  or  more  dikes  will  be  needed  at  points  higher  up,  before  this  sec- 
tion of  river  will  be  in  a  satisfactory  condition. 

Rising  ISun  Bar,  602  miles  below  Pittsburgh. — Construction  of  a  dike, 
just  above  the  town  of  Rising  Sun,  in  order  to  force  the  low-water  chan- 
nel away  from  the  right  bank,  and  thus  create  a  new  low-water  chan- 
nel, coinciding  with  high -water  channel;  under  contract  with  Kirk  & 
Co.,  dated  October  22, 1884. 

This  dike  was  completed  daring  the  year  1886,  and  has  fully  accom- 
plished the  purpose  for  which  it  was  built.  Its  length  is  2,700  feet,  and 
the  following  materials  were  used  in  its  construction : 

Piles number..  1,370 

Brash cords..  7,996 

Riprap  stone cubic  yards..  *21,107 

Oak  timber f^t,B.  M..  342,993 

Drift-bolts pounds..  25,866 

Spikes do 1,050 

Bolts,  nuts,  and  crashers do....  2,464 

Excavation  made « cubic  yards..  225 

Hitherto  the  upper  crossin^r  at  Eising  Sun  has  been  the  first  place  to 
get  sliallow  after  the  spring  floods,  and  boats  have  usually  stuck  on  this 
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bar  when  they  coald  cross  with  ease  all  other  bars  below  Cinciuoati. 
After  a  month  or  two  of  low  water,  the  cbaonel  at  this  point  always 
deepened,  and  ultimately  became  better  than  at  many  other  places. 
Since  the  completion  of  the  dike  the  conditions  have  entirely  changed, 
and  Ritting  San  Bar  has  ceased  to  control  the  higher  stages  of  low- water 
navigation. 

Middle  of  Grand  Chain^  94G  miles  below  Pittsburgh. — Oonstmction  of 
a  third  dike  from  the  liliuois  shore,  intermediate  between  the  other  two, 
in  order  to  force  the  channel  from  the  main  body  of  rocks  which  lie 
along  this  shore :  ander  contract  with  I.  Y.  Hoag,  jr.,  dated  December  1, 
1884. 

The  sobatractare  of  this  dike  has  been  built  to  a  length  of  1,598  feet, 
and  the  aaperstrncture  has  been  added  for  a  length  of  1,228  feet.  The 
dike  when  completed  will  be  3,000  feet  long. 

The  following  materials  have  been  expended  to  date : 

Oaktiober feet,B.  M..  420,865 

Riprap  stone cubic  yards..  16,4H9 

Drift-bolto ponnds..  29,677 

Bniah cords..  1,083 

ExeaTation  made cubic  yards..  34 

BEMOYING  BOCKS  AT  GRAND  CHAIN. 

Under  the  allotment  of  $37,500  from  the  appropriation  for  improving 
the  Ohio  River,  made  by  the  act  of  August  5, 1886,  a  contract  was  en- 
tered into  on  December  6,  1886,  with  the  Crescent  City  WreckingCom- 
pany  of  New  Orleans,  La.,  for  the  removal  of  rock  obstructions  at  the 
Grand  Chain. 

Owing  principally  to  the  high  stage  of  the  river,  work  under  this  con- 
tract was  not  begun  until  May,  1887.  The  method  adopted  by  the  con- 
tractore  is  to  break  up  the  projecting  points  of  the  ledge  by  surface 
blasting,  and  to  remove  the  debris  by  dredging. 

At  the  close  of  the  year  897.2  tons  of  rock  had  been  removed  from 
the  channel  opposite  the  upper  dike. 

ICEPIEBS. 

Under  the  allotment  made  in  the  river  and  harbor  act  of  August, 
1886,  snrveys  were  made  at  each  of  the  localities  named  in  the  act  and 
sites  were  selected  for  the  construction  of  ice-piers.  Eelinquishment  of 
wharfage  rights  and  dues  in  favor  of  water  craft  seeking  protection 
from  ice  were  obtained  at  Pomeroy,  Middleport,  Oallipolis,  and  Iron- 
ton;  bat  as  the  papers  submitted  were  not  considered  sufficiently  formal 
by  the  Department  of  Justice  they  were  returned  with  request  that 
formal  deeds  of  relinquishment  be  prepared  and  again  submitted  for 
apptovaL    The  preparation  of  such  deeds  is  now  in  progress. 

At  Ashland  it  was  found  impossible  to  obtain  the  necessary  relin- 
quishments in  favor  of  water-craft  seeking  protection  from  ice,  and  the 
project  of  ice-piers  at  this  locality  was  therefore  abandoned. 

BEMOVINCr  OBSTBTTCTIONS  AT  MOUTH  OP  LICKING  EIVEE. 


In  my  last  annnal  report  it  was  recommended  that  the  a 
118^750,  made  for  this  work  by  act  of  August  5, 1886,  1 


allotment  of 
be  withheld 
Mftiting  further  appropriations,'^in  order  thatlk  greater  amount  of  work 
^Sht  M  included  in  one  contract,  and  thus  the  aggregate  cost  of  the 
ttiproTement  might  be  reduced;  but  as  no  further  appropriation  was 
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made  in  1887,  it  has  been  deemed  advisable  to  expend  the  availa^ble 
funds  by  beginning  at  the  upper  end  of  the  shoal  in  the  Licking  River 
and  removing  a  portion  of  the  rock  bar,  completing  the  proposed  dian- 
nel  as  far  as  practicable  toward  the  Ohio  Biver. 

Proposals  for  this  work  were  solicited  by  advertisement  dated  Ma.y 
26,  to  be  opened  on  July  5, 1887. 

GREAT  MIAMI  EMBANKMENT,  489  MILES  BELOW  PITTSBURGH. 

The  object  of  this  embankment,  as  stated  in  the  river  and  harbor  act 
of  August  5, 1886.  is  to  confine  the  waters  of  the  Great  Miami  in  gre&t 
floods,  ^^to  the  ena  that  the  formation  of  the  bar  in  the  Ohio  Biver  no^w 
forming  and  obstructing  navigation  may  be  arrested.'' 

I  am  unable  to  identify  the  bar  referred  to  in  the  ^bove  quotation, 
nor  do  I  see  how  the  anticipated  effect  could  be  produced  on  any  bar  in 
this  vicinity.  The  only  apparent  use  of  this  embankment  is  to  protect 
the  town  of  Lawrenceburgh  from  inundation. 

As  the  track  of  the  Lawrencebtirgh  branch  of  the  Cincinnati,  Indian- 
apolis, Saint  Louis  and  Chicago  Bailroad  already  acts  as  a  levee  against 
moderate  floods,  it  is  proposed,  in  co-operation  with  the  city,  to  raise 
this  track  to  a  height  of  3  feet  below  the  high  water  of  1884 ;  the  avail- 
able funds  will  not  permit  the  construction  of  a  higher  embankment. 

Negotiations  to  this  end  are  still  pending,  but  it  is  believed  that 
work  will  be  begun  before  the  end  of  the  calendar  year. 

CONSTRUCTION  OP  LEVEE  AT  JEFFEBSONYILLE,  INDIANA. 

The  additional  work  required  for  the  proper  drainage  of  the  area  in- 
closed by  this  levee  was  finished  and  the  work  completed  in  Angost, 
1886.  This  levee,  which  is  built  along  the  river  front  of  the  town  of 
Jeffersonville,  has  a  total  length  of  5,818  feet,  and  is  2  feet  above  the 
flood  of  1884,  the  highest  ever  known  at  this  locality. 

BBEDaiNa. 

Owing  to  the  late  date  of  the  passage  of  the  river  and  harbor  act  of 
1886,  and  to  the  extensive  repairs  required  upon  the  dredges  and  dump- 
scows,  which  had  lain  idle  since  the  close  of  operations  in  1884,  it  was 
impracticable  to  begin  the  work  of  dredging  until  the  11th  of  October, 
and  work  had  to  be  suspended  on  November  15  on  account  of  high 
water,  thus  leaving  but  a  little  over  one  month  for  actual  work.  At 
the  close  of  operations  the  dredges  were  taken  to  winter  quarters  in 
the  mouth  of  the  Muskingum  Hiver. 

The  following  is  a  statement  of  the  season's  work : 

Mtbstapha  Island,  194^  miles  below  PittsVurgh. — ^The  improvement  at 
this  point  consisted  in  widening  and  straightening  the  channel  by 
dredging  the  point  of  the  island  bar  at  the  head  of  the  chute  on  the 
Ohio  side.    This  work  was  not  completed,  owing  to  high  water. 

Excavation  made  October  11  to  October  28  and  November  10  to 
November  15,  23,026.6  cubic  yards. 

Seven  large  rocks,  weighing  a  total  of  20.7  tons,  and  two  snags  were 
also  removed  by  the  dredges  at  this  point. 

Newberry  Bar,  193 J  miles  below  Pittsburgh. — The  work  of  removing  a 
lump  in  the  channel  at  this  place  was  begun  on  October  28,  the  water 
being  too  low  for  work  at  Mustapha,  and  was  continued  until  Novem- 
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ber  10,  wheu  work  was  again  resamed  at  the  latter  point.  This  work 
is  iDCODiplete  and  will  require  additional  dredging  in  1887. 

Excavation  made  October  28  to  November  10,  23,827.5  cubic  yards. 
Five  rocks  were  also  removed,  aggregating  a  weight  of  13  tons. 

The  following  tables  show  the  nnionn4;  and  cost  of  dredging  opera- 
tions for  the  season  of  1880 : 

DREDOKS  IN  COMMISSION,  1886. 

Tiine  at  work :  Day*. 

Dredging  gravel *. 33 

Removing  rocks  and  logs 2 

Total 35 

Time  lost: 

Traveling 7 

Aecidents 2 

High  water «.. 7 

Sandays 9 

Total 25 

Total  in  commission 60 

Gravel  excavated  per  day  of  work cubic  yards..  1|419.9 

Gravel  excavated  dnring  the  season do 46, 855. 0 

Utfge rocks  removed  (number,  12) tons..  33.7 

Logs  removed  (number,  2) do...  2.5 

Equipment : 

Per  day  in  commission $8.21 

Per  day  of  work 14.06 

For  the  season 492.33 

Towing: 

Per  day  in  commission 46.77 

Pterdayof  work 80.01 

For  the  season 2,806.0i 


Pteday  in  commission 1.17 

Perday  of  work 2.01 

For  the  season 70.50 

Salaries: 

Per  day  in  commission 41.87 

Perday  of  work 71.77 

Fdr  the  season 2,512.25 

ToUl: 

Perday  in  commission 98.02 

Per  day  of  work 168.00 

For  the  season 5,881.10 

DREDGSS  OUT  OF  COMMISSION,  1886. 

Days. 

Inordinary 285 

i^nnoal  repairs r..      40 

Total .' 305 

Cost: 

Sslariesin  ordinary $1,236.75 

TowiDg,  fuel,  etc 822.70 

Total  in  ordinary |2,a-)9.45 

Salaries  dnring  annual  repairs j 2,025.08 

Aaonal  repairs 4,754.04 

6,770.12 

Total  oat  of  commission 8,838.57 

PlerdayoatofcommlsaioD - '    28.98     '^ 

Pfr  day  in  ordinary 7.77 
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COST  OF  WORK,  INCLUDING  ALL  EXPBNDITURBR  DURING  1886. 

Dredging (13,  87a  55 

Removing  rocks  and  logs S4I.12 

Total 14, 719,  ©7 

Cost  per  unit : 

Per  cubic  yard  gravel  ezcayated 294. 

Per  day  in  commission L 845^33 

Per  day  of  work '. 420.56 

October  and  November,  1886. 


Miles  below  Pittsburgh. 

Place. 

Kind  of  work. 

• 

o 

1 

Excavation. 

Rocks 
and  logs. 

Rxpenditoiee. 

• 
u 

0 

o 

Cubic  yards  per 
day  of  work. 

1 

0 

1 

Ott. 
40.2 

1 

Tons  weight. 

1 
s 

1 

Total  for 
1886l 

10i| 

Head  of  Mns- 

tapha  Island. 
do. 

Dredging  gravel 

Removing  rocks 

and  logs. 
Dredging  gravel 

Removing  rocks 

22 

1 
11 

I 

23,027 

1,048.7 

< 

19.252.87 

$420.56 
420.56 

$8,252.37 
420  56 

IMi 

9 

«  •  «  * 

6 
14 

23.2 
13.0 

193^ 
1031 

FootofNewberry 
.  ..-do. ............ 

23,828 

2,166.2 

19.4 

4,626.18 

4.<t2n.]8 
420.56 

Total 

29.4 

35 

46.855 

1,419.9 

86.2 

13.878.56  fli.1  19 

14,7ia«7 

1 

SNAaaiNG. 

After  the  fands  appropriated  by  the  act  of  Aa^ust  5  became  availa- 
ble for  expenditare,  the  snag-boat  E.  A.  Woodruff  wbs  pat  in  order  for 
the  season's  work,which  was  began  on  September  23.  The  boat  worked 
overtheriverfrom  Cincinnati  to  Louisville,  thence  to  Pittsburgh,  thence 
to  the  head  of  Grassy  Flats,  118  miles  below  Cincinnati,  and  thence  to 
the  mouth  of  the  Kentucky  River,  where  she  went  into  winter  quarters 
on  December  6.  The  total  distance  traveled  daring  the  season^  in- 
cluding the  minor  trips  made  while  on  the  above-mentioned  routes, 
was  1,575  miles. 

Two  hundred  and  thirty-one  snags,  27  lai-ge  rocks,  and  10  wrecks 
removed  during  the  season. 

Among  the  wrecks  the  most  notable  were  those  of  the  steamers 
Potomac^  Emma  Oraham^  and  Condor,  at  and  near  Pomeroy,  Ohio,  and 
that  of  the  steamer  Diurnal  at  Grassy  Flats,  19  miles  above  Louisville. 

Among  the  larger  snags  removed  may  be  mentioned  one  at  Twelve- 
Mile  Island,  80  feet  long  and  Q  feet  in  diameter,  weighing  101  tons ; 
one  at  Aurora,  Ind.,  75  feet  by  8  feet,  weighing  90  tons ;  and  one  at 
Mason  City,  Ind.,  90  feet  by  6  feet,  weighing  80  tons. 

For  the  effect  of  Government  work  on  the  Ohio  Eiver  in  reducing 
rates  of  freight  and  insurance,  I  refer  to  the  annexed  letter  from  3.  F. 
Covington,  Esq.,  one  of  the  leading  under^vriters  of  Cincinnati,  and  au 
authority  on  such  subjects. 

As  questions  have  been  asked  this  office  as  to  the  effect  of  low  water 
and  of  ice  on  the  commerce  of  the  Ohio  River  below  Louisville,  the  an- 
nexed letters  from  Col.  W.  W.  Hite,  president  of  the  Louisville  and 
Evansvillo  Packet  Company,  and  from  Capt.  F.  Hopkins,  president  of 
the  Evansville,  Paducah  and  Cairo  Packet  Company,  are  submitted  in 
reply  to  such  questions. 
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ESTIMATE. 

As  no  action  was  taken  on  my  last  year's  estimate,  it  is  agaiu  sub- 
mitted. The  estimate  for  the  Falls  of  the  Ohio  has  been  furnished  by 
Maj.  Amo6  Stickney,  Corps  of  Engineers,  who  has  charge  of  this  work, 
althoagh  the  fands  expended  on  it  are  drawn  from  the  general  appro- 
priation for  the  improTement  of  the  Ohio  Kiv^r.  For  information  on 
tills  subject  reference  is  made  to  Maj.  Stickney's  report. 

The  estimate  for  the  improvement  of  the  Ohio  is  therefore  as  fol- 
k>w8: 


DuM  and  dikes 

IXrift  g»p  in  Davis  Island  Dam 

Obtftnictions  In  month  of  Licking  River 

Falls  of  tbe  Ohio  BiTsr 

Sasfq^ng..... 

Dredgini; • 

BsBOTing  rocka 

Oflles  expenses,  inspection,  engineering,  and  contingencies 


S8d8,000 
20,000 
56,250 
30,000 
25,000 
16,500 
5,000 
35,500 


ToUl 1,076,250 


Money  statement 

Jsly  1,1886,  amount  available $53,822.05 

AaMmnt  appropriated  by  act  approved  August  5,  1886 375, 000. 00 


Sovcaber  16, 1886,  allotted  for  improving  Falls  of  tbe  Ohio, 
to  be  aeconnted  for  by  Maj.  A.  Stickney,  Corps  of  £n> 


$428,822.05 


20,000.00 


gmeers 

Jiuy  1, 1887,  amonnt  expended  during  fiscal  year,  exclnsive  of 

lisbitities  ontstanding  July  1, 1686 184,122.77 

Jsly  1, 1887,  outstanding  liabilities 25,784.91 


229,907.68 


Jsly  1, 1887,  amonnt  avaiUble 198,914.37 


'▲noimt  that  ca:i  be  profitably  expended  in  fiscal  year  ending  June  30, 

1869 1,076, 250.  CO 

*  Sabmittod  in  compliance  with  requirements  of  sections  2  of  river  and 
V   Wbor  acts  of  1866  and  1867. 

Ahtnui  of  j^opoaals  for  eanatrucHng  a  decked  flaUhoat  for  service  voith  the  Ohio  Biver 

dredges,  opened  September  17,  1886. 


''i 

Bidden. 

Amount. 

1 

XMia  T  Tlnff  A^BMc.-t T-- r- ---r - -- 

$1,288 

1 

HhtBhler                 

1,875 

Tbe  contract  was  awarded  to  John  F.  King  &,  Bro.,  and  was  executed  September 
»,  IfiBS. 


rf  propo9aU  for  towing  in  connection  with  the  United  States  dredgee  Ohio  and 

Otwogo,  opened  September  20,  1686. 


Bidders. 


D. 


lILUBovell 


Tow-boat  offered. 


Little  ADdy  Fnlton 
Pat  McLeai^ihlin. . . 

J.  H.  Bowell 

Katie  Timmonds ... 
Iron  Cliff 


Price  per 
day. 


$34.50 
85.00 
40.00 
45.00 
48.00 


Tbe  oonttaet  was  awarded  to  tbe  Fnlton  Towboat  Company,  and  was  executed 
Hteiiber  29, 188& 


A 
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Ah8traot  of  proposals  fifT  crib  extension  at  Davis  Island  Dam,  opened  October  16,1886. 


No. 


1 
2 
8 

4 

5 
6 
7 


Bidden. 


JmneBS.Bonth 

J.  J.  Shipman  &  Co 

Water  and  Gas  Works  Constraotion 

Company 

•Tohn  F.King 

I.  V.  noap;,ir 

Harrolrl  McDonald 

Booth  &Flinn 


i 

• 

a 

• 

a 
o 

fa 

1 

fa"* 

1 

5 

fa 

nrv  per 
c  yard. 

11 

£■6 

f 

i 

1 

,3 

S  o 

Cto. 

lao 

$30 

$.75 

$4.00 

$0.50 

19 

19 

1.24 

4.50 

.40 

18 

25 

1.45 

3.75 

.49 

4i 

20 

24 

1.33 

5.00 

.60 

4i 

20 

30 

1.65 

5.00 

*   .49 

22 

33 

2.45 

4.50 

2.  GO 

25 

40 

3.00 

7.00 

LOO 

Pi 

s 

GO 


ou. 

4i 

6| 

10 
10 

5 

6 

4 


Aggregate. 


$2,485.M 
9,Q25.« 

3.345.8( 
3.  350.08 
3,631.a(l 
5,514.81 
5,80«.1« 


Tho  oou tract  was  awarded  to  James  S.  Routh,  and  was  executed  October  26, 1886. 


Abstract  of  proposals  for  filUng  and  paving  behind  lock  iDall  at  Davis  Island  Dam,  opened 

October  19,  1886. 


Nu. 


1 
2 

3 

4 

5 

6 
7 
8 
9 
10 


Bidders. 


Earth  flllinf;,  Cinder  lilliDf;, 


8,000  onbic 
yards,  per 
cubic  yard. 


8,000  onbic 

yards,  per 

cnbio  yard. 


Paving  252 

sqnares,  per 

square. 


Ajsggrogato 

with  earth 

filling. 


P.  Gwioner 

Harrold  &  McDonald  . . . 

James  8.  Bouth 

Water  and  Gas  Works 
Constructins;  Company 

Martin  Doagherty 

John  J.  Shipman  &.  Co  . 

Wntson  Sc  Sproat 

I.  V.  Hoagjr 

JohnF.  King 

Booth  &Flinn 


$0.50 
.70 
.50 

.00 
.75 
.50 
.63 
.75 
1.50 
1.25 


$0.40 

.60 
.75 
.50 


1.50 


$16.00 
11.50 
25.00 

19.00 
15.00 
23.00 
26.25 
26.00 
1&50 
29.00 


$8,032 

9.218 

10,300 

9,588 
0,780 
10,264 
11,655 
12,552 
16,662 
17,308 


Aggregate 

with  cixMler 

filling. 


$9,500 

9.688 

9.780 

10,2tf4 


16,063 


The  contract  was  awarded  to  F.  Gwinner,  and  was  executed  October  27, 1886. 


Abstract  of  proposals  for  removing  rocks  from  channel  al  Chrand  CluUn,  opened  October  26, 

1866. 


2 
3 
4 


C.  Arthur  Cole  

Crescent  City  Wrecking  Company 

I.  V.  Hoag,Jr 

£dward  R.  Lowe 


$4.40 

4.85 

12.90 

13.25 


The  contract  was  awarded  to  the  Crescent  City  Wrecking  Company,  and  was  exe- 
cuted December  6,  1886. 


Abstract  of  proposals  for  lock-gate  engines  for  use  at  Davis  Island  Dam,  opened  February 

28,  1887. 


No. 


1 
2 


Bidders. 


John  G.  Fritsoh 

Thomas  Carlin's  Sons . 


Amonnt. 


$2,546 
2,873 


The  contract  was  awarded  to  John  0.  Fritsch,  and  was  executed  March  4, 1867. 
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Ahtlrmei  0/ j^ropaaaU  far  towlmgim  eantueHon  with  United  States  dredges  Ohio  and  Oswego, 

opened  May  14,  18ti7< 


1 

Bidden. 

Bate  per 
day. 

1  '  StflnlWB  T>.  T>»-Tffl  

M 

S    Join  Barrcftt  A  80B 

45 

The  coDtTaet  -wtm  awarded  to  Stephen  D.  Davis,  and  was  executed  May  31, 1887. 


AhttrmeiofeoiUrmeiefar  improfeing  Ohio  Biver,  in  force  during  the  fiscal  year  ending  June 

30,  1887. 


Do 


LV. 


IT 
Jak 


HoacJr 

it  Laekey 

D* 

F.KtefT.... 

C. 

1. 

Be 

*Co.... 

16. 


JahaF.KiaKJbBTO 


r 


&Bo«tk. 


ImproTement. 


Ctty  WreeMajc 
ik 


D.naTia. 


Dike  at  Merriman  Bar. 

Dam  at  Blaek'a  Island . 

Bepair  of  dam  at 
Brownie  Island. 

Dam  at  Wheeling  Ul- 
and. 

Dam  at  Captina  Isl- 
and. 

Dam  at  Hah  Creek 
Island. 

Dam  at  Three  Broth- 
ers* Island. 

Dike  at  Sand  Creek 
Bar. 

Dike  at  Bight  Mile 


Dike  at  Four  Mile  Bar. 

Dike  at  Bislng  Son 

Bar. 
Dike  at  Grand  Chain. 


Wrecking  hook  for 

anag-hoat. 
Pladng  riprap  stone 

at  Davis   Island 

Dam. 
Decked  flat-boat  for 

nae  with  dredges. 
Tov-boAt  for  service 

with  dredges. 
Crib -work  at  Davis 

Island  Dam. 
Grading  and  paving  at 

Davis  Island  Dam. 
Bemoving  rooks  at 

Grand  Chain. 
Gate  engines  for  oper- 

sting  mtea.  Davis 

Island  Dam. 
Tow«boat  for  service 

with  dredges. 


Date. 


To  expire. 


Oct.   81,1886lAng. 
Nov.    4.1884!  Dec. 


Nov.    4,1884  Deo. 

Dec.    1.1884  Dec. 

Oct.   31,1885  Aug. 

Oct.    31,1885  Ang. 

Oct.    23,1884  Dec 


Oct.  27,1884 
Nov.  28. 1884 
Nov.  28,1884 
Oct  28,1884 
Dec.  1, 1884 
June  9, 1886 
Jnly  15,1886 


Dec. 
Dec. 
Dec. 
Deo. 
Dec 
Joly 
Oct. 


Sept  29, 18861  Oct. 
Sept.  29, 1886  Dec 
Oct  26,1886  Dec 
Oct  27.1886  Dec 
Dec  6,1866  Dec 
Mar.   4,1887  May 


Hay  81,1887 


81.1886 
81,1883 
31,1885 

81,1885 

31,1886 

81.1886 

31,1885 

81,1885 

81,1885 

81,1885 

81,1886 

81,1885 

8,1886 

15.1886 

1,1886 
31,1886 
81.1886 
31.1886 
81,1887 

3,1887 


Dec  81,1887 


Bemarks. 


Extended  to  Jane  30, 
1887.  and  completed. 

Do. 

Do. 
Bztended  to  Aog.  81. 

1886,  and  completed. 
Bztended   to  Dec  1, 

1R86,  and  completed. 
Extended  to  June  30, 

1887.  and  completed. 
Extended  to  Dec  81, 

1886,  and  completed. 
Extended  to  Jane  80, 

1887,  and  completed. 
Extended  to  Dec  1, 

1880,  and  completed. 
Extended  to  July  L 

1887. 
Cmnpleted. 

Extended  to  Dec  1, 

1887. 
Extended  to  Sept  80, 

1886,  and  completed. 
Abandoned.     Stone 

purchased  in  open 

market 
Extended  to  Nov.  10, 

1886,  and  completed. 
Completed. 

Extended  to  Apr.  2IL 
18^,  and  completed. 

Extended  to  Aug.  81, 
1887. 


Extended  to  ICay  28, 
1887,  and  completed. 


•  p 
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COMMERCIAL  STATISTICS. 


Coal  Bhipuhenta  from  Pittsburgh,  by  Ohio  River,  during  th^  fiscal  year  ending  June  SO,  li 

prepared  by  Capt,  William  'Evans. 


To  Clsciimati. 

BaabelB. 

• 

To  LonisTille. 

Date. 

Tripa. 

Coal 
boata. 

Coal 
barxea. 

Fuel 
flats. 

Trips. 

Coal 
boats. 

Coal 
.bargee. 

Fael 
flata. 

Buahei 

1886. 
July 

Aagnat 

14 
1 

12 

i28 

6 
6 

1,810,000 
40,000 

4 

48 

2 

S84. 

September 

0(^ber 

November 

December 

1887. 

Janoary  

Febrnary 

March .......... 

51 
22 

14 
15 
21 
89 
33 
23 

80 
6 

2 
16 
16 
15 

9 
14 

481 
253 

172 
163 
235 
441 
271 
267 

29 

6 

6 
4 
6 
5 
8 

6,814.000 
8,036,000 

2,149.000 
2.250.000 
8. 214, 000 
5.704,000 
8,686,000 
8»  662. 000 

54 
28 

26 
25 
80 
55 
32 
27 

239 

122 

114 
110 

91 
258 
128 

82 

356 
161 

145 
142 
230 
834 
225 
213 

47 

18 

22 
82 
9 
41 
84 
16 

10,296. 
^033, 

4,  B«0. 
4.6»C. 

5.  041  I 

April 

11.015,* 
«.057,( 
4,  57S.  i 

MSy.:.:::.;:..; 

June.....* ,,. 

Total 

Gra&d  total. 

223 

119 

2,401 

67 

82,165,000 

280 

1,144 

1,854 

216 

51,  827,  \ 
83.992,1 

«•••■««• 

Ool.  Sidney  D.  Maxwell,  superiatendent  of  the  OiDcinnati  Chambi 
of  Commerce^  in  his  last  annaal  report  gives  a  full  exhibit  of  the  riv€ 
commerce  of  Cincinnati,  from  which  the  following  tables,  showing^  tt 
principal  items,  have  been  compiled: 

Biver  commerce  of  Cincinnati  for  the  year  ending  August  31, 1886. 


Artides. 


Alcohol barrels. 

Ale.  beer,  and  porter do... 

Apples,  green do... 

Beans bnsheU. 

Beef   poands. 

Boots  and  shoes cases. 

Bran,  ofiddllngs,  etc tons. 

Broom-com poands. 

Batter tubs,  flrkuis,  etc. 

Candles boxes. 

Castings tons. 

Cattle    hesd. 

Cement  and  plaster barrels. 

Cheese boxes. 

Cider barrels. 

Coffee bags. 

Cooperage.. pieces. 

Com bushels.. 

Com  meal barrels. 

Cotton balea. 

Crockery packages. 

Eggs cases  and  barrels. 

Fish barrels. 

Fish kegs  and  kits. 

Flour barrels. 

Fniit.  dried bnshels . 

Famitnre packages . 

Glass,  window boxes. 

Olsssware packages. 

Hardware do... 


Receipts. 


82,262 


15, 371 
82,074 


Shipments. 


To 

New  Or- 

leans. 


120,005 


74,102 


43.173 


4,508 


945 

1,088 

208 

238,050 

165 

8 


70 

612 

368 

140 

130 

68 

377 

38 

8,678 

18 

44 

21 

1,662 


35 

3,257 
97 
4,908 
1,440 
10,968 
1,008 


To  other 
down- 
river 
ports. 


1,881 

12,607 

974 

18,150 

11,456 

37 

1,250 

158 

062 

425 

910 

1,899 

2,187 

597 

8,666 

400 

5.386 

281 

660 

1,010 

36 

2,200 

5.808 

7,851 

1,138 

11,601 

2,  r>8.t 

31,206 
39,012 


To 

np-river 

ports. 


117 
9,760 


1,888 

4,510 

11,824 

821 

47,980 

83 

976 

193 

319 

21,138 

4,178 

187 

12,902 

212 

80,803 

1,051 

2,587 

1,178 

2tM) 

464 

1.846 

41,212 

!,78l 

10,244 

716 

^809 

17,313 


Total. 


II 
12,5^ 
96,01 

^? 

260,71 

22,  M 

49,23 

21 

2,5.1 

96 

16,74 

55,23 

6.49 

1,11 

21,60 

9,38 

155.77 

1,»7 
77,87( 

4,75 

311 

2,68! 

8,0« 
54,801 

S,01( 
26, 8« 

4.731 
48,031 
[«.28: 
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Bioer  ctnmmerc$  of  Cineinnatifor  the  year  ending  August  31, 1886 — Continued. 


Artiolea. 


mii 


...balefl. 
.number. 


net: 


Balk. 


poTiiids.. 
...do.... 
....do... 

do 

.barrels., 
...bead.. 
....do... 

tOD8.. 


do 

Pig do — 

vbitfe pooDds.. 

boDdlea.. 

bozea.. 

barrela . . 

Hah : buahela.. 

pieces.. 

sandry tons.. 

barrels.. 

Hids kees.. 

Saralstoraa barrels.. 

Oata basbels.. 

Oil barrela.. 

barrela  and  sacks.. 

baaa.. 

barrels.. 

-do.... 

Bofe^tviB^eto packages.. 

Krs bushels.. 

Sin barrels.. 

<*«ed,graaB bags.. 

Sbtap  head.. 

Soay boxes.. 

Steth do.... 

bogsheada.. 

, barrela.. 


, hogaheads. 

Laaf oaaea  and  bales. 

, iwckagea. 

barrels. 

bosbels. 

barrela. 

Hqaors do... 

ttquora baaketa  and  bozea. 

W«il ": bales. 


Beoeipta. 


21,848 


39,585 


8,398 
11,211 


22,936 
865,080 


33,229 


56,479 

9,393 

19,280 


164,208 
"'34*736 


1,816 
2,658 

24,616 


132.574 
37,795 


Shipments. 


To 

New  Or. 

leans. 


412 


88,870 

10,600 

443.840 

21,450 

813 

12 

102 

827 


7,775 
6 


2.075 

3,449 

25 

37,217 


6,302 

741 

90 

161 

2,684 

2,016 

185 


800 
47 


24.008 
22,240 


544 

9 

78 

1,725 


2,956 
241 
066 


To  other 
down- 
river 
porta. 


83 
1,460 

606,280 

90,260 

129,880 

461,916 

184 

1,031 

416 

3,867 


532 

210,430 

770 

294 

1,349 

21.261 

1,209 

12, 261 

2,419 

165, 752 

58 

2,416 

3,284 

387 

913 

12,703 

2,005 

8,591 

11,688 

53,227 

2,434 


22,403 

15,292 

32 

7,536 

2,016 

677 

3,831 

4,195 

6,690 

6,266 

230 

1,608 

361 


To 

np-river 

porta. 


8,205 
9,510 

3,399,810 

756,080 

478,825 

852,840 

541 

7,940 

567 

282 


503 

231,485 

1,847 

576 
9,259 
8,833 

874 
9,107 
2,935 
1.815 

259 
2,390 
4,894 

252 
4,627 
1,056 
9,269 
2.198 
8,641 

566 

8,668 

45 

10,566 

8,196 

24 

9.050 

158 

852 

8.837 

3,208 

83.822 

8,126 

253 

1,638 

1,842 


TotaL 


80,548 
10,970 

8,989^460 

855,830 

1, 052, 045 

1,825^706 

1,488 

48,668 

1,105 

4.976 

6»808 

12,246 

449.690 

2,628 

870 

10,608 

80,064 

4,558 

24.817 

28,315 

669,864 

317 

11, 108 

42,148 

729 

62,180 

25,836 

83,470 

10,924 

15,129 

218, 321 

11, 149 

34, 775 

56,967 

45,728 

1,872 

19,244 

27.334 

938 

12,246 

9,12ft 

172,486 

54,148 

724 

8.677 

2,203 


AeMsZe  of  rates  o»  Hour  per  Iwrrel,  Ify  rail  or  river ^  from  Cindnnatif  during  the  calendar 

year  1886. 


How  transported. 

Pitts- 
borgh. 

Loais- 
ville. 

New 
Orleana. 

Byndl 

Ornte. 
26  to  81 
15  to  20 

Genu. 
15 
16 

Cmtt. 
44 

^i4t«:::. :::::::: : 

86  to  89 

8872  ENa  37 113 
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The  followinj^  table,  compiled  from  Colonel  Maxwell's  report,  famishes  some 
tional  ioformation  regarding  the  steamboat  interests  of  Cincinnati : 

Arrivals  and  dfpariures  of  steam-hoata  at  the  port  of  Cincinnati,  Ohio. 


Ports  of  departure  and 
deetiiuhtion. 


From  KewOrleuifl 
For  New  OrlcAos. . 
From  Pittabargh. . 

For  Pittsburgh 

From  Sals t  I^ais. . 

For  Saint  Louis 

From  other  ports. . 
For  other  ports 


Total. 


1880-*8l. 


1 


86 


164 


42 


2,346 


2,638 


90 


164 


48 


2,231 


2,533 


1881 

-'82. 

1882-'83. 

1 

1 

• 

1 

fc 

< 

94 
"147' 

"io" 

2,'089* 
...... 

2,340 

■ 

9 
t 

68 
"169* 
"*'38" 

2,'i6i' 

...... 

"■79" 

"45 

2,451 

"95 

"143 

"16 

i'675' 

2,736  1 

2,739 

2,329 

188a-'8t. 


I 

•E 


63 

ii4" 

"2 

1,'m 


2,170 


a 
o 


70 

*'iii" 
...... 

i,'978 


2,162 


1884^*85. 


i  i 

"E   I   S. 


49 

83* 


55 

'87' 


2,005 


1.906 


188^-'m 


63 

io3 


2.323  I 


I 

m 

i 

\ 


I  2,3 


2,137   2,138 


2,489  :  2.4 


I  am  indebted  to  Maj.  Amos  Stickney,  United  States  Engineers,  for  the  foUowin 
statement  of  commerce  passing  the  Falls  of  the  Ohio,  as  recorded  in  the  office  of  th 
Louisville  and  Portland  Canal: 

Commeree passing  the  Falls  of  the  Ohio  Eiver,  by  canal  and  by  river. 


Tears. 


1880.*81 
1861-*82 
1882-'83 
1883-'84 
1884-'85 
1885-'86 
1886-'87 


Through  oanaL 


No. 


4,196 
3.964 
4.954 
4,346 
4,886 
5,057 
4,708 


Tons. 


1,124,836 
904,843 
1,226,455 
1, 070, 650 
1,217.231 
1,254,342 
1,157,250 


Deaoending  open 
river. 


No. 


1,220 
1,798 
1,294 
1,384 
708 
1.296 
1,793 


Tons. 


377,065 
687,906 
398,240 
432, 575 
231.695 
408, 619 
991,974 


Ascending  open 
river. 


No. 


503 
760 
179 
301 
95 
893 
667 


Tons. 


140. 306 

220.965 

61,802 

98,757 

24. 320 

102,536 

290,607 


Total. 


No. 


5,919 
6.607 
6,427 
6,081 
5.689 
6,726 
7,228 


Tons. 


1. 642,  Ifi 
1.663,21' 
1,686,49' 
1,602,08: 
1.473^911 
1.765,491 
2,439,73] 


LBTTKR  OP  MR.  8.  F.  COVINGTON. 


Office  Globs  Insurance  Company, 
No.  Gd  West  Third  Street, 

Cincinnatiy  December  24, 1886. 

Dear  Sir  :  In  answer  to  your  inquiry  as  to  *'the  effect,  if  nny,  of  the  work  of  improv- 
ing the  Ohio  River  upon  rates  of  freight  and  insurance,  and  also  upon  the  rates  of  com- 
peting routes  of  transportation,"  I  will  have  to  answer  in  a  general  way. 

The  navigation  of  the  river  bas  been  greatly  improved  by  the  Government  work 
done  upon  it.  A  groat  many  obstructions  have  been  removed,  and  in  many  shoal  places 
the  channel  has  been  made  deeper.  The  removal  uf  obstructions  has  made  the  naviga- 
tion safer,  and  of  course  insurance  can  be  afforded  cheaper.  The  deepening  of  chan- 
nels not  only  enables  the  boats  to  carry  heavier  cargoes,  but  removes  the  causes  of 
hinderances  and  delays,  all  of  which  has  a  strong  influence  upon  the  rates  of  freighfu. 

With  navigation  made  safe  by  the  removal  of  obstructions,  and  more  reliable  as  to 
transmission  by  the  deepening  of  shoals  in  times  of  low  water,  a  powerful  influ- 
ence is  exerted  upon  the  rates  of  competing  routes  of  transportation.  It  is  the  facility 
of  transportation  by  the  Ohio  River  that  enables  the  commerce  of  the  Ohio  valley  to 
bring  its  productions,  agricultural,  manufacturing,  and  mineral,  to  market  atpnoes 
favorable  to  both  seller  and  buyer.  Continued  improvement>s  of  the  navigation  of 
that  river  would  confer  additional  benefits  upon  the  commerce  of  thd  Ohio  valley. 
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Theresoarees  of  the  Ohio  valley  are  uDlimited,  and  the  commerce,  which  is  already 
icreat,  will,  in  a  few  years,  demand  the.fallefit  line  of  improvements  upon  the  Ohio- 
RiTer  to  meet  its  reqnirements, 
Respectfdlly  yours, 

S.  F.  Covington. 
Col.  W.  £.  Merrux, 

Corp9  of  Mngineera,  U,  8.  A. 


LETTKR  OF  THS  PRESIDBNT  OF  THB  LOUISVILLE   ANB  EVANSVlttK  PACKET  COMPANY. 

Office  of  Lofd«Ti]}«  and  EvAnsvillo  Kail  Company,  Nob.  146  and  148,  Foarth  street,  between  Main  and 

River. 

Louisville,  Ky.,  July  26,  1P86 

Dear  Sir  :  Since  writing  you  that  I  conld  only  give  yon  the  record  for  five  years 
Wk,  I  have  examined  all  the  old  records  I  conld  lindfor  forty  years,  back  to  the  time 
mj  father  started  on  the  river  on  the  steamer  Talmaj  and  think,  from  all  the  informa- 
tion I  conld  collect,  yon  will  find  this  about  correct.  It  shows  four  hundred  and  forty 
days  lost  b v  ice  in  forty  years,  or  an  average  of  eleven  days  in  each  year.  As  I  said  to 
yoQ  in  my  last,  we  have  never  missed,  for  thepa^t  ten  years,  on  account  of  low  water, 
Borethau  an  occasional  day  or  two  by  boats  grounding. 

At  first  1  was  afraid  to  commit  myself  for  more  than  five  years  back,  as  it  looked 
like  op  hill  business,  and  my  apology  for  this  delay  is  time  it  took  to  hunt  np  the  in- 
formation.   I  hope  it  is  what  yon  want,  and  will  be  of  some  service. 
With  kind  regards,  yours  truly, 

W.  W.  HiTE. 

Col.  Wm.  E.  Merrill. 


TMt  Aineimg  the  number  of  days  navigation  tra$  $Mpef{d^don  the  Ohio  River  between 
L^MinUle  and  Etansrille^  by  reason  of  ice,  during  twenty  years  (nding  with  the  winter 
of  18r^'86. 


Winter  of— 

Days.  {            Winter  of— 

Days. 

1            Winter  of - 

Days. 

ISIJ-^48 

10 
42 

1871-'72 

1872-73 

35 
21 
42 
85 
30 
85 

1883 

6 

IW-'tt 

1884 

1885-'86 

22 

1«-'5I 

12 

1874-.75 

IB 

wvw 

61 

l876-'77 

Total  days  lost  by  ice  . 

I86-'S7 

....          49 

1878-79 

440 

1W-7I 

21  . 

1880-'61 

UnTER  OF  THE    PRESIDENT  OF    THE    EVANSVILLE,    PaDUCAH,    AND    CAIRO    PACKET 

COMPANY. 

EVANSVILLE,  Indiana,  July  17,  1886. 
Dear  Sir  :  Since  1876  the  boats  of  this  line  have  been  prevented  from  running  by 
ice  for  an  average  of  thirty  days  in  each  year.    The  boats  have  been  delayed  by  low 
water,  bat  have  never  been  prevented  from  making  their  regular  trips  by  low  water 
dviag  the  period  you  name. 
Tours,  truly, 

F.  Hopkins, 
President  and  Superintendent, 
Col  W.  E.  Merrux. 
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CCa. 

OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM.  OHIO  RIVER. 

This  work  remains  under  the  local  charge  of  Mr.  William  Martin,  C. 
E.,  to  whose  skill  and  intelligence  I  am  greatly  indebted  for  the  gradual 
perfection  of  detail  which  has  brought  this  great  work  into  efficient 
operation.  From  the  beginning  there  has  been  no  serious  difficulty 
with  the  dam.  It  is  true  that  on  account  of  its  magnitude  it  became 
necessary  to  substitute  steam-power  for  man-power  for  maneuvering  the 
wickets,  and  there  has  been  more  trouble  from  drift  and  floating  dibris 
than  could  have  been  anticipated,  but  nothing  has  occurred  to  throw 
any  doubts  on  the  adaptability  of  movable  dams  to  the  conditions  that 
prevail  on  the  Ohio  River.  A  great  deal  of  annoyance  and  exi>en8e  has 
been  occasioned  by  the  defective  character  of  the  cast-steel  cross-heads 
of  the  wicket- horses  of  the  navigable  pass,  which  have  proved  no  better 
than  pot-metal,  and  have  sometimes  let  go  under  the  static  pressure  of 
the  pool ;  they  were  obtained  from  the  Eureka  Cast-Steel  Company,  of 
Chester,  Pennsylvania.  That  the  trouble  is  due  to  defective  material 
is  readily  proven  from  the  fact  that  similar  cross-heads  on  the  weirs 
have  never  broken ;  the  latter  were  furnished  under  another  contract, 
with  the  Pittsburgh  Steel  Casting  Company,  of  Pittsburgh.  . 

The  annoyance  from  floating  logs  and  other  drift  is  so  great,  and  so 
much  time  and  labor  are  required  for  getting  them  out  of  the  way,  that 
it  is  coll^)idered  essential  to  make  a  driilgap  in  the  dam.  It  is  proposed 
to  place  this  gap  on  the  north  side  of  Pier  2,  to  make  it  from  40  to  60 
feet  wide,  auxl  to  close  it  by  a  beartrap  gate.  The  space  required  for 
tl^e  drift-gap  will  be  taken  from  Weir  1 ;  Pier  1  will  be  removed,  and  the 
remainder  of  Weir  I  will  be  added  to  the  navigable  pass,  increasing  its 
width  to  over  700  feet.  An  allotment  of  $20,000  for  this  work  was  con- 
tained in  the  last  river  and  harbor  bill,  and  had  that  bill  become  a  law, 
this  addition  would  now  be  in  process  of  construction.  An  estimate 
for  this  sum  will  be  found  in  the  general  report  on  the  improvement  ot 
the  Ohio  River. 

The  lock  of  the  Davis  Island  Dam  is  the  widest  in  the  world  (110 
feet),  its  great  width  being  unavoidable,  as  the  necessities  of  the  case 
required  the  passage,  in  one  lockage,  of  the  ordinary  coal  fleet  of  ten 
barges.  This  width  compelled  the  adoption  of  a  roller  gate,  and  as 
gates  of  this  class  had  never  before  been  used  for  river  navigation,  a 
special  type  of  gate  with  special  apparatus  for  handling  had  to  be  de- 
vised. As  might  have  been  expected,  both  gates  and  apparatus  de- 
veloped many  weak  points  that  had  to  be  strengthened,  and  greater 
power  had  to  be  used  oii  the  apparatus  for  moving.  These  difficulties, 
however,  have  been  overcome,  and  the  lock  is  now  in  excellent  working 
order.  The  hydraulic  machinery  has  been  replaced  by  steam-engines 
and  natural  gas  has  been  brought  to  the  lock  for  use  in  generating  steam 
and  for  heating  purposes  in  the  lock-house. 

During  the  year  the  additional  crib- work  of  the  abutment  of  the  back 
dam,  and  the  ramp  behind  this  abutment,  have  been  completed,  and  the 
terreplein  of  the  lock  has  been  paved,  except  about  300  square  feet, 
which  will  be  finished  before  this  report  reaches  Congress.  Work  on 
the  abutment  and  on  the  paving  has  been  under  allotments  from  the 
general  fund  for  improving  the  Ohio  Biver,  and  not  from  the  indefinite 
appropriation  for  ^^  operating  and  care"  from  which  all  other  expenses 
were  met. 
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During  the  year  the  movable  dam  was  up  123  days,  and  572  lockages 
were  m^e,  passiDg  1,802  boats,  an  average  of  more  than  3  boats  to  a 
lockage. 

For  farther  details  reference  is  made  to  the  annexed  report  of  the 
reaideat  engineer. 


0««uid  gniinl  .dmlDl.- 

1 
1 
1 

b4«i™. 

D«IB. 

11 

1 

^ 

1 

1 

i 

4 

1 

i 

1 

1 

mt. 

1 

•SSS 

483.01 

Si 

4M.£ 

Eie!a. 

400.73 
4ST.00 

4ed.i 

1    406.a 

i,m'.i> 
2a.  u. 

Wsi 

144. » 

127. 7i 

1808,88 
8,108,48 
812. « 

itftoi 

SM.2B 

G.IO 

108,09 
486.82 

moo 

•i,iiB.5e 

46IL  00'  ffiCiO    bS.  u 

MG.00^     5.»i     <l.2« 
«KlO(I    9i.M170.88 

*aioo  OT.M   a.  00 

4«S,00    12.37104  00 
40-1 OOI     I.SS   (8-40 
4U>0   S».ta     fi.70 
448  87-  IMS'     8.80 

kUlOo,  *<i.iii 

»eoo.o« 
aT^oo 

347.  SI 

1,208  08 
1.27a,M 

■^ 

ere'M 

is-::-;-::.:: 

-;» 

4180 

'■r^w 

3,31L04 

2.»oa.o< 

37B.5B 

••"- 

' 

TSMufl  gas 

Sipplies,  rope,  oil,  etc.. 
Sobbtr  diviog  dreso 


TefepttoTH 


40 


TefepttoTie  service 240 

WBter-Kance  reports 70 

Pott-offies  box  rent 8 

Biore-boiue  «ad  workahop GOO 

Upnp  below  dam 2,000 

BeniOTmlofPierl 300 

CoDtiDgeooiea 1,000 

12,3f« 


BKPORT  or  WILUAU  MABTtN,  A6B18TANT  ENGIKEBR. 

SiK:  I  have  the  bonor  to  Hibmit  the  followins  report  of  operatioos  on  the  Ohio 
BiTcrat  DBrialaluid  pam,  S^milei  below  PittBburgli,  Fa.,  foi  the  year  eodiDg  June 

B»tt  Kivtr  Dam. — The  work  of  esUnding  the  crib-work  of  thn  shore  abiitmeDt  of 
the  dam  behiod  Davis  Island,  and  of  coOBlrnoliog  a,  ratup  behind  thia  abutment,  has 
»D  conpleMd  noder  contract  with  James  S.  Konlh,  Jated  October  26,  18U6.  Work 
uder  thia  eoDtracI  was  begun  Octot>er  29,  bnt  wax  much  delayed  b;  frequent  rises 
■B  the  riier,  which  prevented  the  ezcavstion  for  the  fonndation  of  the  crib- work, 
Ud  also  b;  the  ooo-delivery  of  material,  so  that  it  hecoise  necessary  to  extend  the 
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contract.    Work  was  resnmed  this  spring  as  soon  as  the  sta^^e  of  water  would  per* 
mit,  and  was  fully  completed,  and  the  contract  closed  on  April  23. 

Teire-plein  of  lock. — ^The  work  of  filling  and  paving  thd  area  behind  tbe  land  \tsJ1 
of  the  lock,  and  between  the  gate  recesses,  has  been  nearly  completed  nnder  contract 
with  F.  Gwiuner,  dat^d  Octol^r  27, 1886.  All  the  earth  filling  was  completed  by  Jan- 
uary 1,  1887,  but,  as  the  ground  was  frozen,  it  was  considered  unadvisable  to  pave  the 
surface  until  the  earth  had  become  thoroughly  settled.  The  paving  was  begun  in  the 
spring,  as  soon  as  the  condition  of  the  ground  would  permit,  and  at  the  close  of  the 
fiscal  year  was  complet-e,  with  the  exception  of  about  300  square  feet. 

The  defective  steel  cross-heads  of  the  horses  in  the  navigable  pass  have  contiaaed 
to  give  great  annoyance,  it  having  been  necessary  to  replace  20  of  these  cross-bea'ds 
by  new  ones  of  wrought  iron.  At  the  close  of  the  year  12  additional  cross-heads  are 
found  to  be  broken,  and  must  be  replaced  at  once.  It  is  recommeded  that,  as  soon  as 
practicable,  all  of  the  cross- heads  in  this  pass  which  have  not  already  been  replaced  be 
removed,  and  new  ones  of  wrought-iron  be  substituted,  as  the  existence  of  this  defec- 
tive material  in  the  structure  is  not  only  a  menace  to  its  stability,  but  makes  the  op- 
eration of  maneuvering  the  wickets  one  of  great  danger  to  tbe  employes.  The  fol- 
lowing incident  will  serve  to  illustrate  this  point:  On  the  morning  of  June  30,  while 
one  of  the  men  was  employed  above  the  dam  with  a  skiff  opposite  Wicket  No.  51,  the 
cross-bead  of  this  wicket  broke,  and  the  skiff  was  dashed  over  the  dam,  but  the  man  saved 
himself  by  getting  on  an  adjacent  wicket.  Three  other  men  were  ati  work  at  the  time 
below  the  dam,  but  fortunately  were  two  wickets  distant  from  No.  51,  otherwise  they 
would  inevitably  have  been  crushed  by  the  falling  wicket.  Occurrences  like  thfs 
render  ^^he  men  very  timid  about  performing  their  duties  when  the  dam  is  np.  The 
defective  cross-heads  wore  cast  by  the  Eureka  Cast-steel  Company,  of  Chester,  Pa. 

The  pump  in  the  river  wall  fttr  supplying  water  for  opening  and  closing  the  filling 
and  discharging  valves  of  the  lock  has  given  considerable  trouble  by  breaking  dcwn 
on  several  occasions.  The  stroke  of  this  pump,  which  is  driven  by  a  25-inch  turbine, 
has  been  shortened  from  24  inches  to  12  inches,  thus  reducing  the  strain  on  the  ma- 
chinery, and  rendering  its  operation  quite  satisfactory. 

The  wheels  of  the  lower  lock-gate  began  breaking  about  the  middle  of  July,  and 
by  the  end  of  the  month  it  was  impossible  to  operate  this  gate;  the  daurwas  accord- 
ingly lowered  on  the  2d  of  August  to  permit  tbe  necessary  n^pairs.  In  order  to  remove 
the  broken  wheels  and  put  in  new  ones,  it  was  necessary  to  inclose  the  gate  by  a 
coffer-dam ;  this  was  done,  and  wheels  of  a  much  stronger  pattern  were  placed  under 
the  gates,  so  that  no  further  .trouble  is  anticipated  from  this  source.  The  work  was 
completed  and  the  daui  was  again  raised  on  September  1. 

The  chain  for  operating  the  lawer  lock-gate,  having  proved  of  insufficient  strength, 
has  been  replaced  by  a  heavier  chain. 

The  Chanoine  Dam  at  the  head  of  the  lock  is  composed  of  27  wickets,  andwasbntlt 
in  order  to  stop  the  current  through  the  lock  so  as  to  permit  both  lock-gates  to  be 
opened  when  the  dam  is  down.  M  there  is  a  fall  of  9  inches  in  the  length  of  the  lock 
at  the  6-foot  stage  in  the  open  river,  it  waa  uncertain  whether  or  not  both  lock-fates 
could  be  withdrawn  with  this  head  of  9  inches  against  the  last  one.  Experience,  how- 
ever, has  shown  that  by  opening  all  the  valves  in  the  lower-lock  gate  and  the  gate  re- 
cess, the  head  in  question  is  so  far  reduced  that  the  operation  can  be  performed  in 
safety,  and  that  as  a  rule  it  is  not  necessary  to  raise  the  dam  across  the  head  of  the  lock. 
In  case  of  ice  or  drift,  or  of  an  accident  to  the  ^ates,  it  will  still  serve  a  useful  purpose. 

Our  experience  having  shown  that  the  physical  labor  of  handling  the  large  number 
of  wickets  at  the  Davis  Island  Dam  was  exhausting  to  the  lock  force,  a  steam  engine 
was  procured  for  this  purpose,  and  as  the  maneuvering  boat  which  had  been  built 
with  a  view  of  operating  the  wickets  by  hand  power  was  of  insufficient  size  for  car- 
ry ins  the  steam  machinery,  this  engine  was  mounted  on  a  flat-boat,  16  by  40  feet,  to 
which  all  the  other  apparatus  for  handling  the  dam  has  been  added.  This  new  ma- 
neuvering boat  gives  great  satisfaction,  and  the  hand-power  boat  is  now  utilized  for 
carrying  the  needles  used  in  closing  the  spaces  between  the  wickets,  and  for  general 
service  about  the  dam. 

After  an  experience  of  eighteen  months  with  the  hydraulic  machinery  for  operating 
the  lock-gates,  it  w^as  decided  to  abandon  the  hydraulic  method,  which  had  proven 
inefficient  and  unsatisfactory,  and  adopt  steam  power.  To  this  end  a  contract  was 
entered  into  on  March  3,  1887,  with  John  G.  Fritsch,  of  Cincinnati,  Ohio,  for  two  por- 
table engines,  one  for  each  gate.  Each  of  these  engines  is  mounted  on  a  bed-plate, 
supported  by  trucks,  which  permits  its  removal  in  times  of  flood  by  means  of  a  tram- 
way leading  to  high  ground.  The  hydraulic  machinery  was  taken  out  of  the  wells, 
and  the  engines  were  connected  by  suitable  gearing  to  the  drum  shafts  for  operating 
the  gates ;  this  gearing  is  so  arranged  that  the  engines  can  be  readily  detached  for 
removal  whenever  it  becomes  necessary. 

The  annoyance  caused  by  the  accumulation  of  drift  above  the  service  bridge  and 
the  wickets  has  not  lessened  with  this  year's  experience.    Large  quantities  of  drift. 
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frequently  containiDg  logs  and  trees  of  formidable  size,  are  carried  into  the  river  from 
the  aoiall  tribat»riee  at  each  flood,  and  it  often  requires  the  constant  labor  of  the  en- 
tire force  to  gee  rid  of  this  obstruction.  Tho  amount  of  such  material  has  been  greatly 
incnaeed  by  the  eeueral  use  of  natural  gas  in  the  cities  of  Pittsburgh  and  Allegheny , 
in  ooDseqnence  or  which  a  vast  quantity  of  refuse  that  was  formerly  burned  is  now 
thrown  into  the  river.  It  seems  absolutely  essential  that  some  sort  of  chute  be  made 
thnmgh  the  dam  in  order  to  pass  floating  objects  down  the  river,  and  prevent  their 
getting  entangled  among  the  wickets  and  trestles. 

On  the  morning  of  June  8,  on  a  rapidly-nsing  river,  the  drift-wood  accumulated  in 
such  quantities  above  the  service  bridge  as  to  make  it  impossible  to  lower  it.  When 
the  stage  of  water  reached  13  feet,  the  weight  of  this  material  was  so  great  as  to  crush 
the  bridge  above  Weir  1,  thus  necessitating  its  entire  removal  from  the  river.  The 
wickets  of  this  weir  will  hereafter  be  operated,  like  those  of  the  navigable  pass,  by 
neans  of  the  maneuvering  boat. 

The  introdaction  of  natural  gas  for  generating  steam  for  the  lock-gate  engines  has 
greatly  facilitated  the  work  of  operating  the  lock,  as  but  a  few  minutes  time  is  now 
nqaiRd  to  raise  steam  to  any  desired  pressure,  so  that  the  gates  can  be  handled  rap- 
idly and  boats  can  be  passed  through  the  lock  without  unreasonable  loss  of  time. 
Katoral  gas  is  ahio  need  in  connection  with  the  engine  for  pumping  water  to  the  tanks 
when  the  dam  is  dow^i  and  there  is  no  head  for  running  tne  turbine  in  the  river^wall 
ct  the  lock,  and  also  for  heating  purposes  in  the  lock-keeper's  house. 

The  movable  dam  has  been  up  one  hundred  and  twenty-three  days  during  the  year, 
vix: 

Dayi. 

FioB  July  1  to  Augusts 33 

From  September  1  to  November  14 75 

FvoB  April  7  to  April  18 12 

Fkon  June  2B  to  Jane  30 3 

Total 123 


The  following  is  a  statement  of  commerce  passing  the  dam  during  the  year : 


"Veaacim  paasfaig  the  Dsrls  IsliBd  Dam. 
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DSTigable 


414 
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lock. 


55 
9 

14 

42 

451 

067 

7 

67 


1,962 


The  total  number  of  loekapes  was  572. 
Bespectfhlly  submitted. 


To  Lieut  CoL  Wm.  £.  Usrrili^ 

C9rp9  •f  Enfimem-M,  U.  8*  A. 


William  M[abtin. 
.AMtiBtant  Engineer. 
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CC3. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN 

SYLVA.NIA. 

The  river  and  harbor  act  approved  Aagast  5, 1886,  contaiQed  the  fol 
lowing : 

Improving  Mononffahela  River,  PennBylvania  and  West  Virginia :  Continuing  im 
provemeut,  (90,000 ;  out  no  charges  or  tolls  shall  be  collected  on  any  other  part  of  th< 
river  on  any  commerce  on  said  river  which  originates  above  the  works  herein  appro 
priated  for. 

In  submitting  a  project  for  the  application  of  this  appropriation^ 
Lieutenant  Beach  called  attention  to  the  phraseology  of  the  act,  and  re 
quested  an  official  interpretation  as  to  its  effect  on  the  expenditore  oj 
the  appropriation.  The  honorable  Attorney-General  gave  an  opinioD 
that  the  phraseology  in  question  would  not  interfere  with  work  andei 
the  appropriation,  but  this  opinion  was  not  received  until  the  middle  ol 
October,  and,  as  it  was  then  near  the  close  of  the  season,  work  nv^aa 
necessarily  postponed  until  the  season  of  1887. 

Operations  were  resumed  on  the  18th  of  April  under  the  direction  ol 
Mr.  P.  J.  Schopp,  G.  E.,  and  at  the  close  of  the  fiscal  year  the  river- wall 
was  completed  to  an  average  height  of  14  feet  above  the  lower  miter 
sill,  lacking  12  feet  of  its  intended  height.  The  land-wall  and  the  lower 
wing-wall  have  been  built  to  a  height  of  11  feet  above  the  miter-sill, 
but  the  wing- wall  lacks  30  feet  of  its  ultimate  height.  Work  was  mach 
embarrassed  in  May  and  June  by  high  water,  but  at  the  close  of  the 
year  the  walls  were  out  of  the  reach  of  ordinary  summer  floods. 

Work  on  the  abutment  will  be  begun  in  July,  and  it  is  expected  that 
by  the  close  of  the  season  all  masonry  work  will  be  completed,  leaving 
only  the  dam  and  the  lock-gates  and  machinery  for  the  season  of  1888. 

ESTIMATE. 

The  amount  yet  required  to  complete  this  work,  according  to  my  esti- 
mate of  last  year,  is  930,376.  Inasmuch  as  the  work  has  l^n  delayed 
a  year  longer  than  was  then  expected,  it  is  proper  to  increase  this  esti- 
mate to  935,000,  in  order  to  cover  depreciation  of  plant  and  additional 
cost  of  administration. 

Money  $tatement 

July  1,  1886,  amount  available |3,436.96 

Amoont  appropriated  by  act  approved  Aagast  5, 1886 90, 900. 00 

July  1,  1867,  amoont  expended  daring  fiscal  year,  exclasive 

of  liabilities  outstafnding  July  1,1886 f5, 776.91 

July  I,  1887,  outstanding  liabilities 4,464.79 


94,396.96 


10, 241. 70 
July  1,  1887,  amount  available 84,095.86 

'Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1889  35, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^    harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Lock  No.  9  is  still  without  connection  with  the  slackwater  system  on  the  lower 
river,  and  the  business  done  through  it  is  small  compared  to  what  is  expected  upon 
the  completion  of  No.  8. 
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The  eommerce  at  No.  9  during  the  past  year  was  as  follows : 


jHwsiii^  Lock  No.  9,  Monongahela  River ^  daring  the  fiscal  year  ending  June  20, 

1887. 
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Hie  blowing  statistics,  taken  from  the  annaal  reports  of  the  MoQongahela  Navi- 
fCttion  Company,  show  the  commercial  nMvements  on  the  lower  or  northern  end  of  the 
rirer  for  foor  years,  ending  December  31,  1886. 
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1884. 
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REPORT  UPON  THE  COMMERCIAL  VALUE  AND  IMPORTANCE  OF 
WORKS  OP  THE  MONONGAHELA  NAVIGATION  COMPANY. 

REPORT  OF  BOARD  OF  ENGINEERS. 

it 

Pittsburgh,  Pa.,  December'  21, 1886. 

General  :  The  act  of  Congress  approved  August  5, 1886,  contains 
tbe  following: 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  ascertain  the  value  and 
commercial  importance  of  the  works  and  property  *  *  *  of  the  Monongahela 
Navigation  Company,  situated  on  the  Monongahela  River,  in  the  State  of  Pennsyl- 
vania ;  and  in  order  to  acquire  such  information  the  Secretary  of  War  shall  appoint 
a  Board  of  three  competent  engineers  from  the  Engineer  Corps  of  the  United  States 
Army,  which  Board  shall  •  •  •  report  to  the  Secretary  of  War,  who  shall  report 
thereon  to  Congress  at  its  next  Succeeding  session ;  and  the  cost  of  snch  examination 
shall  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys :  Provided,  That 
nothing  herein  shall  bo  construed  as  committing  Congress  to  the  purchase  of  the  said 
works. 

By  direction  of  the  Secretary  of  War,  a  Board  of  Engineers,  consist- 
ing of  Col,  James  G.  Duane,  Maj.  William  B.  King,  and  Maj.  Alexander 
Mackenzie,  Corps  of  Engineers,  was  oonstitated  by  Special  Order  No. 
112,  dated  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  August  13,  1886,  to  consider  and  report  upon  the 
questions  referred  to  in  the  foregoing  act  of  Congress. 

By  letter  of  the  Chief  of  Engineers,  dated  October  18,  1886,  Maj. 
Amos  Stickney,  Corps  of  Engineers,  was  detailed  as  a  member  of  the 
Board,  vic^  Colonel  Duane,  who  was  relieved  in  consequence  of  his  ap- 
pointment as  Brigadier-General  and  Chief  of  Engineers,  United  States 
Army. 

A  preliminary  meeting  of  the  Board  was  L'^ld  at  Cincinnati,  Ohio,  on 
the  22d,  23d,  and  24th  of  September,  1886.  After  organization,  the  fol- 
lowing instructions  from  .the  Chief  of  Engineers  were  considered : 

It  is  desired  that  the  Board  avail  itself  of  all  attainable  information  upon  the  snb 

i'ects  upon  which  it  is  required  to  report,  and  to  this  end  it  will  visit  the  localities, 
lold  public  meetings,  giving  due  notice  thereof  through  the  newspapers,  or  otherwise, 
as  may  appear  best,  invite  discussion,  orallv  or  in  writing,  and,  in  brief,  use  every 
effort  to  inform  itself  in  regard  to  the  origin  of  the  works,  respectively,  the  means 
provided  for  their  construction  and  their  cost ;  also  in  reference  to  their  present  and 
prospective  value  to  the  interests  of  the  commerce  and  navigation  Jikely  to  be  pro- 
moted by  their  acquisition  and  improvement  by  the  Government,- with  the  view  of 
making  the  reports  full,  complete,  and  exhaustive,  and  to  this  end  every  avenue  of 
information  should  be  pursued  to  its  source. 

It  is  suggested  in  this  connection  that  Lieut.  Col.  William  £.  Merrill  and  Capt.  James 
C.  Post,  Corps  of  Engineers,  may  be  able  to  furnish  from  the  records  of  their  offices 
valuable  data  in  reference  to  the  works  specified  in  the  act,  and  the  Board  is  author- 
ized to  call  upon  them  accordingly. 

For  the  purpose  of  securing  all  .available  information  the  following 
circular  letter  was  prepared  and  distributed : 

Dear  Sir  :  *  *  *  In  accordance  with  the  above  provision  of  law  the  Secretary 
of  War  has  appointed  a  Board  of  Engineers,  consisting  of  Col.  James  C.  Daane,  Maj. 
William  R.  King,  and  M%}.  Alexnder  Mackenzie,  to  examine  and  report  upon  tbe 
*    •     *    Monongahela  River. 

It  is  the  desire  of  this  Board  to  collect  all  available  information  relating  to  the 
commercial  importance,  present  and  prospective,  of  tbe  river  under  consideration, 
and  such  facts  as  may  assist  in  forming  a  proper  estimate  of  the  present  value  «  •  • 
of  the  locks  and  dams  of  the  Monongahela  Navigation  Company,  on  the  Monongahela 
River,  between  Pittsburgh  and  the  State  line. 

You  are  respectfully  invited  to  submit,  at  your  earliest  convenience,  any  informa- 
tion or  suggestions  which,  in  your  opinion,  have  any  bearing  on  the  question  before 
the  Board. 
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On  September  21  and  December  6  and  7, 188G,  members  of  the  Board 
made  examinations  of  the  works  on  the  Monongahela  Biver. 

On  December  18,  19,  20,  and  21,  1886,  the  Board  held  sessions  in 
Pittsbnrgh,  the  meeting  of  the  20th  being  a  public  one,  in  accordance 
with  dae  notice  given.  At  the  public  meeting  all  parties  desiring  to 
appear  were  accorded  an  opportunity  to  do  so,  and  the  Monongahela 
Navigation  Company,  the  Pittsburgh  Coal  Exchange,  and  other  in- 
terests were  represented. 

Much  of  the  detailed  information  needed  in  connection  with  an  in- 
restigation  of  matters  upon  which  the  opinion  of  .the  Board  is  desired 
has  necessarily  been  obtained  from  the  full  and  complete  records  and 
reports  of  the  Monongahela  Navigation  Company;  and  while  the  pow- 
ers of  the  Board  have  only  permitted  requests  for  information,  all  such 
leqaestd  have  been  most  promptly  and  cheerfully  complied  with  by  the 
compaDy,  and  very  detailed  and  complete  statistics  have  been  furnished. 
Great  assistance  in  the'iuvestigation  has  been  given  by  members  of  the 
Coal  Exchange  of  Pittsburgh  and  representatives  of  other  interests 
affected  by  the  conditions  under  which  the  navigation  of  the  Lower  Mo- 
nongahela is  now  carried  on.  The. information  furnished  the  Board  is 
8Qhmitted  aa  appendices. 

The  Monongahela  Eiver  rises  in  West  Virginia,  runs  through  the 
State  of  Pennsylvania,  and  empties  into  the  Ohio  at  Pittsburgh.  Origi- 
nally the  river  was  nnnavigable,  excepting  at  certain  stages  of  water. 
The  valuable  resources  of  the  tributary  country  and  advisability  of  its 
full  developnient  led  to  the  improvement  of  a  portion  of  the  river  by  a 
corporation  under  a  charter  from  the  State  of  Pennsylvania.  The  im- 
provement has  proved  a  most  wise  one,  and  has  resulted  in  building  up 
an  immense  commerce  on  the  river.  But  the  fact  that  the  work  has 
been  carried  out  by  private  means  and  is  now  in  the  hands  of  private 
parties  leads  to  the  collection  of  tolls  and  results  in  a  tax  on  commerce 
▼hich,  it  is  claimed,  affects  injuriously  certain  important  interests;  and 
is,  in  &et,  a  discrimination  against  one  section  of  the  country  and  its 
commerce,  placing  it  at  a  great  disadvantage  as  compared  with  other 
seetioDB,  which  have  had  their  interests  developed  by  the  United  States 
and  which  are  not  subjected  to  tax. 

The  Monongahela  Navigation  Company,  which  built  and  now  oper- 
ates the  works  of  improvement  on  the  Lower  Monongahela  River,  was 
iiworporated  under  the  provisions  of  an  act  of  the  Pennsylvania  legis- 
l^tnre  approved  June  14, 1836.  By  this  act  the  subscribers  to  stock 
▼eie  created  a  company,  which  was  empowered — 

tofavm  and  make,  erect  and  set  np  any  dam,  locks,  or  any  other  device  whatsoever 
▼hieh  they  aliaU  think  most  fit  ana  convenient  to  make  a  complete  slack- water  navi- 
f^tioB  betweeo    «     •     •    the  city  of  Pittsburgh  and  the  Virginia  State  line. 

The  act  also  regulated  tolls,  and  authorized  the  leasing  of  any  water- 
power  created,  provided  for  sworn  annual  reports  to  the  legislature  of 
^^<xipt8  and  disbursements,  and  required  an  annual  tax  to  be  paid  to 
the  Commonwealth.  It  was  also  provided  that  work  should  be  com- 
Jwnced  within  five  years  from  passage  of  act,  and  completed  to  Virginia 
State  line  in  seven  years  thereafter.  The  time  for  completion  has  since, 
beeu  extended.  Section  18  of  the  act  provided  that  the  State  of  Penn- 
sylvania may,  at  the  end  of  twenty-five  years  from  completion,  pur- 
chase the  work.  Section  20  prohibited  the  Navigation  Company  from 
•ngaping,  directly  or  indirectly,  in  river  transportation  or  other  busi- 
^^  enterprises. 

Since  the  organization  of  the  company,  thirty-three  acts  affecting  it 
Webeen  passed  by  the  Pennsylvania  legislature.    Copies  of  these  acts 
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are  appended,  marked  Appendix  No.  8.  The  most  important  of  them, 
so  far  as  this  investigation  is  concerned,  appear  to  be  as  follows : 

An  act  of  June  24,  '1839,  provided  that  all  locks  below  Elizabetb  and 
Brownsville  shoald  he  190  feet  long  and  50  feet  wide;  that  the  comp^Dj 
should  be  entitled  to  receive  such  rates  of  toll,  at  their  discretion,  as 
may  be  just  and  reasonable,  provided  that  the  net  dividends  on  stock 
shoald  not  exceed  12  per  cent,  per  annum. 

Section  8  provided — 

In  case  tbe  Commonwealth  should  at  any  time  parchase  the  improvement  made  in 
pursnance  of  this  act  and  the  act  to  which  it  is  i^  supplement,  then  the  Common- 
wealth shall  pay  to  the  company  such  sum  or  sums  of  money,  as,  together  witli  tbe 
net  dividends,  shall  amount  to  the  expense  incurred  in  constructing  said  improve- 
ment and  keeping  the  same  in  repair,  with  d  per  cent,  per  annum  interest  thereon. 

The  legislature  also  reserved  the  right — 

to  alter,  amend,  or  annnl  the  charter  of  said  company  at  any  time  hereafter,  in  such 
manner,  however,  that  no  injustice  shall  be  done  to  the  corpo;ration. 

This  matter  was  also  referred  to  in  section  4,  act  of  March  21,  1849, 
which  provides  as  follows : 

The  legislature  reserves  the  right  to  alter  or  amend  the  charter  of  said  company, 
at  any  time  hereafter,  should  they  violate,  abuse,  or  misuse  the  privileges  granted 
and  such  fact  be  previously  found  by  the  verdict  of  a  jury.    •    •    • 

Acts  of  March  31, 1843,  May  4, 1855,  and  April  8, 1857,  extended  the 
time  of  completing  the  works,  the  last  date  being  the  time  of  comple- 
tion of  work  for  extending  slackwater  from  State  line  to  Morgaotown. 
The  work  was  actually  completed  in  1884. 

An  act  approved  January  25, 1854,  aathorized  the  company — 

to  issue  stock  and  distribute  the  same,  or  the  proceeds  of  the  sale  thereof,  pro  rata, 
amongst  the  owners  of  the  present  stock  of  the  company,  to  an  amount  equal  to.  the 
sum  or  sums  which  may  have  been  expended  in  the  construction  of  their  improve- 
ment, and  which  has  not  heretofore  been  represented  by  stock  in  the  company ;  and 
also,  for  such  further  amount  as  may  hereafter  be  applied,  out  of  the  earnings  of  tbe 
company,  towards  the  construction  of  the  extension  hereby  authorized,  or  to  the  pay- 
ment of  the  principal  or  interest  upon  any  bonds  or  obligations  of  debt  which  have 
been  or  may  be  issued  for  the  construction  or  extension  of  said  improvement. 

In  accordance  with  this  authority,  there  was  distributed  to  the  stock- 
holders 15  per  cent,  of  stock  in  1867,  and  20  per  cent,  in  1870,  and  since 
January,  1884,  dividends  have  been  declared  in  stock  instead  of  cash, 
the  earnings  having  been  used  for  new  construction. 

The  works  of  the  Monongahela  Company  consist  of  four  crib-dams  with 
double  locks  and  three  dams  with  single  locks.  The  lifts  are  about  8 
feet  at  Dams  Kos.  1,  2,  and  3;  10  feet  at  No.  4;  about  14  feet  at  Nos.  5 
and  6.  Dam  No.  7  extends  slackwater  to  Dunkard's  Greek,  the  site  of 
the  dam  now  being  constructed  by  the  United  States.  The  locks  first 
constructed  at  Dams  1, 2, 3,  and  4,  and  Locks  5, 6,  and  7,  are  aboat  190 
feet  long  and  50  feet  wide.  The  additional  locks  at  Dams  1, 2, 3,  and  4 
are  56  feet  in  width  and  from  250  to  312  feet  in  length. 

Locks  and  Dams  Noa,  1  and  2  were  completed  in  1841 ;  Nos.  3  and  4 
in  1844;  additional  lock  No.  1  was  built  in  1847 ;  No.  2  in  1854.  Locks 
and  Dams  Nos.  5  and  6  were  completed  in  1856;  No.  7  in  1884.  Addi- 
tional lock  No.  3  was  completed  in  1884,  and  No.  4  in  1886. 

A  full  description  of  these  locks  and  dams  is  given  in  an  appended 
report  made  by  Mr.  Thomas  P.  Roberts,  chief  engineer,  to  M.  K.  Moor- 
head,  president  of  the  Navigation  Company.    (Appendi;^  No.  1.) 

The  present  condition  of  the  works,  as  may  be  inferred  from  the  great 
disparity  in  the  ages  of  the  different  structures,  varies  from  that  of  new 
substantial  masonry  and  timber  work  to  that  of  works  serviceable  bat 
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mach  worn  aud  dilapidated.  Some  of  the  locks  will  Deed  but  little  re- 
pair fur  uiany  years  to  come,  while  cousiderable  work  will  soon  be 
Deeded  <it  others  to  put  them  in  safe  conditioD. 


COMMERCIAL  IMPORTANCE. 

The  commercial  importaace  of  the  works  on  the  MouoDgahela  River 
built  aDd  owned  by  the  NavigatioD  Company  is  measured  by  the  im- 
portance of  the  stream,  which  these  works  have  improved  and  rendered 
navigable  at  all  times. 

The  Monongabela  Biver,  rising  in  West  Virginia,  running  through 
Pennsylvaniay  and  emptying  into  the  Ohio  at  Pittsburgh,  has  tributary 
to  it  a  rich  and  well-settled  country,  of  the  products  of  which  it  is  only 
necessary  to  consider'the  article  of  coal,  the  immense  shipments  of  which 
ire  matters  of  public  record.  The  item  of  coal  alone,  which  depends  upon 
the  Monongabela  for  an  outlet  to  the  markets  of  the  country,  is  suffi- 
cient in  amount  to  make  this  stream  of  great  national  importance. 
Daring  the  past  ten  years  the  shipments  of  coal  and  coke  from  the  Mo- 
DODgahela  have  exceeded  850,000,000  bushels,  an  average  of  85,000,000 
boshels  per  year.  During  the  same  time  the  tolls  received  by  the  Mo- 
noDgahela  Navigation  Company  from  all  sources  have  amounted  to 
aboat  $2,250,000,  an  average  of  $225,000  per  year  for  those  years. 

From  statements  furnished  the  Board  it  appears  there  are  upwards 
of  100  tow-boats  registered  at  the  port  of  Pittsburgh  and  employed  in 
the  moving  and  towing  of  coal  out  of  the  Monougahela  Eiver.  It  is 
also  stated  that  there  are  71  coal  mines'  on  the  riyer,  the  operations  of 
▼bich,  inclndiDg  shipments  to  market,  represent  cash  transactions  of 
not  less  than  $8,000,000  per  annum,  and  give  employment  to  a  force 
of  about  15,000  men. 

The  followiiig  table  shows  the  total  shipments  on  Monongahela 
shckwater  daring  past  five  years : 

Skifments  on  ike  Monon(fakela  slacktcater  in  1881,  1682,  1883, 1884,  and  1885. 


▲rtlelM. 


namber.. 

CttfeBBdboTMft do  .. 

Chaifled  freight pounds. . 

C^itt tons.. 

Cmi.nkt,  and  slack boshels.. 

rh»<by J. tons.. 

do — 

IB  pigs do... 

foot.. 

^^ nomber.. 

Niti,pit do  .. 

<W Darrels.. 

BaOrosdtirt number.. 

S«b4 bushels.. 

Steep  ttdhoBi number.. 

Stores ™ do.... 

StadiftOs tons. 

2*«e perches.. 

S»^ feet.. 

?1WAj bsmrls.. 

Food cords.. 

number.. 


1881. 


881,400 
382 

ao,89e,05o 


90,035,360 

1,288 

10.094 

465 

10,036.750 

'    302.630 


16,600 

235,200 

5160 

5,000 

21,801 

8,505 

11,272,900 

3.688 

800 

24,282 


1882. 


1,318,175 

528 

42,033.389 

6,700 

lUO,  168, 300 

4,737 

23;  488 

1,132 

8.011,066 

17,063 

307,320 

1.727 

182,700 

541,000 

10,9.*>8 

120,000 

26,306 

12,804 

3,622,567 

4,443 


52.226 


1883. 


1884. 


1,806,161 

766 

35.170.470 

450 

112, 395, 389 

5.794 

31,681 

785 

II,  750, 890 

2,800 

252,905 

1,479 

57,000 

733.700 

11,017 

135,000 

43.046 

15,635 

3,635,624 

^719 

32 

26,068 


652,126 

289 

27, 779, 991 


81, 70rt,  852 

2,140 

20,840 

17 

7, 142, 447 

255 

219,200 

52 

16,760 

679,000 

9,058 


1885. 


688,892 
098 

27,365^266 


85, 923, 107 

3,463 

16,486 

12 

6,414,212 

12,826 

201,040 

1,073 

1,800 

041,300 

6.300 

4,000 

22.428 

4,360 

2,052,100 

5,293 

120 

24,686 


Statements  of  the  Navigation  Company  (Appendix  No.  1)  and  Pitts- 
Wgh  Chamber  of  Commerce  (Appendix  No.  2)  ftirnish  many  facts 
^Karing  upon  the  commercial  importance  of  the  Monongahela  Biver 
^  the  existing  works  of  improvement. 
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The  money  value  of  the  commerce  ou  this  river  is  very  great,  far  in 
excess  of  that  of  a  majority  of  the  streams  upon  which  the  United  States 
Government,  under  its  policy  of  fostering  commerce,  has  expended 
millions  of  dollars  in  improvements. 

The  importance  of  the  stream  is  indicated  by  the  fact  that  the  United 
States  has  already  undertaken  the  improvement  of  the  Upper  Monon- 
gahela  in  West  Virginia  by  the  construction  of  two  locks  and  damn  above 
the  company  works ;  $397,900  has  already  been  appropriated  for  such 
work.  All  the  commerce  developed  in  this  part  of  the  river  bj^  the  Gov- 
ernment improvements  destined  for  the  Lower  Monongahela  and  Ohio 
must  avail  itself  of  the  works  of  the  Navigation  Company;  and,  in  this 
connection,  the  act  of  August  5, 1866,  in  appropriating  money  for  the 
Upper  Monongahela,  provides  that  '^no  chafges  or  tolls  shall  be  col- 
lected on  any  other  part  of  the  river  on  any  commerce  on  said  river 
which  originates  above  the  works  herein  appropriated  for.'' 

VALUE    OF  THE  WORKS  AND    OTHER    PROPERTY  OF  THE  MONONGA- 

'     HELA  NAVIGATION  COMPANY. 

The  property  of  the  company  consists  in  certain  locks,  dams,  and 
appurtenances,  and  certain  vested  rights  granted  to  the  company  by 
the  State  of  Pennsylvania. 

The  works  have  a  value  to  the  company  which  has  constructed  and 
now  owns  them,  and  the  franchise  which  authorizes  the  collection  of 
tolls  is  also  valuable.  The  works  are  important  to  the  interests  of  com- 
merce and  navigation  using  them,  and  through  these  interests  to  the 
General  Government,  which,  ordinarily  under  the  conditions  of  com- 
merce which  here  exist,  builds  and  pays  for  such  improvements. 

(1)    COMBINED  VALUE  OF  WORKS  AND  OTHER  PROPERTY,  INCLUDING  THE  FRAXCfiUSE. 

This  value  is  stated  by  the  president  of  the  company  in  the  following 
language : 

Previous  to  the  recent  agitation  of  the  question  of  the  purchase  of  the  improvement 
by  the  United  States  Government  the  stock  of  the  company  sold  at  a  premium  of  t^ 
per  cent.,  or  $90  per  share,  and  is,  in  the  opinion  of  the  company,  now  well  worth  that 
price,  making  the  present  value  of  the  company's  improveoients,  calculated  on  a  basis 
of  4|  per  cent,  interest,  over  |4,000,000. 

From  affidavits  furnished  through  the  company,  it  appears  that  stock 
of  company  sold  in  September,  1884,  for  $100  per  share,  early  in  1886  at 
$89  per  share,  and  in  December,  1886,  at  $82  per  share.  Taking  the 
number  of  shares  of  capital  stock  actually  issued  at  the  dates  given,  we 
obtain  the  following  calculation : 

20,093  shares,  at  $100 '. $2,009,300 

23,893  shares,  at  $89 2,126,477 

26,896 shares,  at  $82 2,205i472 

It  is  understood  that  the  stock  is  not  commonly  bought  and  sold  on 
the  market,  and  that  the  above  sales  were  of  small  lots.  These  facts 
and  other  causes  may  possibly  have  resulted  in  prices  which  do  not 
definitely  fix  the  value  of  the  works  and  property  to  the  company.  The 
computation  is  given  to  indicate  a  method  rather  than  positive  value. 

The  law  permits  the  capital  stock  to  be  increased  as  new  construction 
is  carried  out,  and  the  present  amount  of  capital  stock  has  been  so  in- 
creased since  the  dates  for  which  calculation  is  made. 

The  law  also  permits  dividends  Of  12  per  cent,  on  the  capital  stock,  and 
increase  of  said  stock,  under  certain  limits,  will,  under  favorable  condi- 
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tions  of  management  and  repair,  result  in  increase  diviclends  and  an 
increased  Talne  of  property.  But  the  repairs  necessary  to  keep  the 
works  in  a  serviceable  condition  are  indefinite,  and  accidents  In  the 
fature,  as  in  the  past,  which  might  canse  very  large  ontlays  and  affect 
net  income,  are  possible.  These  uncertainties  must  affect  value  of  prop- 
erty. As  the  valae  of  the  company  property  depends  on  the  number 
of  shares  of  its  capital  stock  and  the  market  value  of  such  stock,  both 
variable  quantities,  the  Board  is  unable  to  fix  on  any  amount  which 
pioperly  represents  such  value  at  any  future  time. 

<2)  VALUK  OF  THE  WORKS  (LOCKS,  DAMS,  AND  APPENDAGES)  OF  COMPANY,  EXCLU- 
SIVE OF  FRANCHISE. 

The  construction  account,  as  taken  from  the  treasurer's  statement, 
inclnding  cost  of  locks  and  dams,  land  damages,  dredging,  repairs  of 
damages  due  to  ice  and  floods,  cribs,  repair-boats,  lock  houses  and  lots, 
interest  on  construction  bonds,  etc.,  is  given  as  $2,001,206.94  (Appendix 
^o.  5).  This  amount,  together  with  item  of  $1,032,324.40  expended  for 
general  repairs,  gives  total  outlay  by  company  for  construction  and  re- 
pairs. $3,033,531.34.  The  same  authority,  basing  calculation  on  recent 
construction,  makes  the  following  estimate  of  value  of  locks  and  dams, 
apart  from  earning  capacity,  and  not  including  engineering,  land,  or  any 
other  accessory: 

Taking  the  cost  of  Lock  and  Dam  ITo.  7,  being  $161,733.13,  as  a  basis, 
we  have — 

Sefea  locks  and  dams,  at  $162,000 $1, 134,000 

Additional  lock,  No.  3 - a<JO,000 

Three  additional  looks,  atcofttof  No.  4,  $196,000 588,000 

Total 1,942,000 

From  this  estimate  it  is  argued  by  the  treasurer  that,  with  ull  acces* 
aories  and  additional  expenses,  the  works  could  not  be  duplicated  at 
the  present  time  for  less  than  from  $2,250,000  to  $2,500,000. 

The  chief  engineer  of  the  company,  in  a  detailed  estimate  of  cost  of 
baHdingworks  de  novoy  fixes  the  value  of  such  works,  including  all  real 
estate  and  accessories,  at  $2,494,700  (Appendix  No.  4). 

It  may  be  admitted  that  an  estimate  of  about  $2,250,000  for  new  and 
fiabstantially  built  works  and  accessories  (as  enumerated)  does  not  ap- 
pear excessive ;  but  the  present  question  is  the  valuation  of  old  works, 
now  in  use,  it  is  true,  but  still,  in  many  instances,  in  need  of  extensive 
repairs  to  make  them  as  good  as  new.  The  cost  of  such  repairs  in  the 
opinion  of  the  Board  is  about  $300,000,  making  the  present  intrinsic 
raloe  of  existing  works  about  $1,950,000. 

In  fixing  the  intrinsic  value  no  account  has  been  taken  of  any  en- 
largement or  additional  works  which  might  be  called  for  in  the  event 
of  a  transfer  to  the  United  States. 

(3)  VALUATION  OF  WORKS  AND  PROPERTY  PROVIDED  FOR  BY  THE  STATE. 

• 

Ao  act  of  the  Pennsylvania  legislature  which  contemplated  a  pur- 
chase of  the  works  and  property  of  the  Monongahela  Navigation  Oom- 
paoy  provided  for  a  method  of  estimating  value ;  such  value  being  cost 
of  vork  and  rex>a]r,  with  8  per  cent,  interest  per  annum,  less  dividends 
paid.  The  items  of  repair  and  dividends  (Appendix  No.  5)  are  given, 
but  eonstructioD  account  not  being  given  by  years,  a  calculation  of 
niae  on  the  basis  established  by  the  State  can  not  now  be  made.  The 
date  at  which  such  purchase  would  have  been  possible  by  State  law, 
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under  original  character,  was  1873 ;  but,  owing  to  the  several  extensions 
of  time  for  completion,  the  twenty-five  years  allotted  time  for  life  of 
grant  would  date  from  1884.  It  might,  however,  be  practicable,  with 
all  details  of  calculation  at  hand,  to  estimate  future  amounts  and  de- 
termine a  present  worth  of  the  value. as  it  will  be  in  the  year  1909. 

From  the  figures  before  the  Board,  it  would  appear  that,  up  to  close 
of  year  1886,  there  has  been  expended  by  the  company  for  constrnction 
and  repairs,  as  per  books,  $3,033,531.34  (see  Appendix  No.  5).  Daring 
the  same  time  there  has  been  received  from  tolls  about  $5,909,132,  and 
there  has  been  paid  to  stockholders,  in  addition  to  stock  dividends, 
cash  dividends  amountiog  to  about  $2,200,000. 

SUMMARY  AND  CONCLUSIONS. 

The  commercial  importance  of  the  Monongahela  Biver  is  very  ^reat, 
and  the  river  properly  belongs  to  and  should  be  considered  amoDg^  the 
important  navigable  waters  of  the  United  States. 

At  the  present  time  a  portion  of  the  river  is  withdrawn  from  the  fos- 
tering cai^  of  the  General  Government  by  the  action  of  the  legislature 
of  the  State  of  Pennsylvania,  which  has  virtually  placed  the  control  of 
a  portion  of  the  river  in  the  hands  of  a  private  corporation,  to  which  cer- 
tain vested  rights  have  been  granted. 

These  vested  rights,  which  authorize  the  collection  of  tolls  by  the  Mo- 
nongahela Navigation  Company,  result  in  a  tax  on  commerce,  not  ex- 
cessive, but  still  of  consequence  in  the  present  day  of  close  com petitioo. 

The  tax  on  the  commerce  of  this  section  of  the  country  appears  un- 
just while  the  avenues  to  market  of  competing  sections  are  made  free 
by  the  Government,  as  in  the  case  of  the  Kanawha,  and^  particularly,  of 
the  portion  of  the  Monongahela  itself  situated  above  the  company's 
works,  the  commerce  of  which  passing  through  the  lower  portion  is  re- 
lieved from  the  payment  of  tolls  to  the  Monongahela  Navigation  Com- 
pany by  the  act  6f  Congress  approved  August  5, 1886. 

The  company,  now  holding  vested  rights  on  the  river,  does  not  wish 
to  sell  or  transfer  its  works  and  property  to  the  General  Government ; 
and  the  State  of  Pennsylvania,  from  which  the  company's  rights  are 
obtained,  while  providing  a  method  for  eventually  taking  upon  itself 
the  control  of  the  portion  of  river  lying  in  Pennsylvania,  has  as  yet  done 
nothing  looking  to  the  assumption  of  such  control  by  the  GeiiBral  Gov- 
ernment. 

The  only  methods  apparent  to  the  Board  by  which  the  General  Gov- 
ernment can  obtain  control  of  the  Lower  Monongahela  ai'e: 

(1)  By  condemnation  in  the  interest  of  the  general  public,  with  such 
compensation  as  a  proper  tribunal  may  deem  just. 

(2)  By  acceptance  or  purchase  of  the  works  from  the  State  of  Penn- 
sylvania, after  the  State  shall  have  properly  extinguished  the  rights  of 
the  company  and  relieved  commerce  of  the.  tax  now  imposed  as  a  result 
of  State  legislation. 

The  value  of  the  whole  property  to  the  company  is  placed, by  them  in 
excess  of  $4,000,000.  Basing  calculations  on  sales  of  stock  and  number 
of  shares  of  capital  stock  actually  issued  at  time  of  sales,  the  value  of 
the  works  and  property  of  all  kinds,  including  franchise  and  the  as- 
sumption of  liabilities,  would  appear  to  have  been  $2,009,300  in  Sep- 
tember, 1884;  $2,126,477  early  in  1886,  and  $2,205,472  in  December, 
1886.  The  satisfaction  of  the  liabilities  would  require  a  sum  varying 
from  day  to  day.  This  amount  at  the  date  of  the  treasurer's  state- 
ment was  $277,082,  which  should  be  added  to  the  $2,205,472,  making 
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|2,482|554  as  an  actual  valaatioo,  based  on  the  last  market  sales.  A 
legitimate  increase  of  capital  stock  which  is  bein^  made  will  within  cer- 
tain limits  increase  the  valne  of  the  property,  but  to  what  extent  the 
Board  can  not  determine.  The  intrinsic  value  of  the  works  and  append- 
ages, inclcding  all  items  enumerated  by  the  treasurer  and  chief  engineer 
in  their  estimates  of  December  30  and  December  29,  and  excluding  the 
franchise  or  right  to  take  toll,  is  placed  by  the  Board  at  $1,950,000, 
which  does  not  exceed  the  tax  in  the  form  of  tolls  which  commerce 
woold  pay,  ander  present  control,  during  the  next  nine  years. 
Kespectfully  submitted, 

W.  R.  King, 

Major  of  Engineers. 
Amos  Stickney, 

Major  of  Engineers. 
A.  Mackenzie, 
Major  of  Engineers. 
The  Chi£F  of  Engineers,  U.  S.  A. 


APPENDICES.* 


L  Letter  from  the  preeident  of  the  MoDongahola  Navigation  Company ,  referring  to 
orgMiiratioii  of  company  and  valne  of  property,  including  report  of  chief  engi- 
neer deacriptj ve  of  works ;  also  rates  of  toll  charged. 

2.  MemorUl  addreaaed  to  Congress  by  Pittsburgh  Chamber  of  Commerce,  relating  to 

oommercial  importance  of  Monongahela  River,  and  urgent  necessity  of  making 
the  same  a  free  highway  of  commerce,  and  appraisal  of  works  by  S.  Wainwright, 
coDSQlting  eo^ineer. 

3.  Affidavits  relAfcuig  to  number  of  shares  of  stock  and  value  of  same. 

4.  Report  of  chief  engineer  of  Monongahela  Navigation  Company ,  giving  estimates  of 

cost  of  oonatmction  of  new  works  and  value  of  accessories. 

^  I^ttecBof  treaaarer  of  company,  giving  details  of  construction  account,  repairs, 
dividends,  and  estimates  of  present  vs^ue. 

6*  Besofaition  of  lionisville  Board  of  Trade. 

7.  Opinion  of  the  attorneys  for  Monongahela  Navigation  Company  respecting  ques- 
tions involved. 


C  C4. 
OPERATING  AND  CABE  OF  LOCK  AND  DAM  No.  9,  MONONGAHELA  RIVER. 

I>oriiig  the  past  fiscal  year  the  ordinary  roatine  of  passing  boats  and 
nits  proceed^  as  nsnnl. 

In  the  early  part  of  February  there  came  a  sudden  flood  in  the  Mo- 
nongahela  Biver  which  at  2  a.  m.  on  the  4th  had  reached  a  height  of  5 
feet  above  the  head  of  the  lock,  with  a  fall  of  2.7  feet.  The  current  due 
to  this  fiedl  had  such  velocity  that  it  scoured  a  deep  hole  behind  the  up- 
per wing,  wall,  whose  greatest  depth  was  15  feet  and  greatest  length  (back 
of  land  wall)  was  93  feet.  One  of  the  hog  chains  of  the  upper  arm  of  the 
oppergale  on  the  river  side  was  broken,  and  some  slight  damage  was 
done  to  the  crib  oatside  of  the  river  wall.  The  lock  chamber  received 
the  material  washed  ont  from  behind  the  wing- wall,  and  the  working  of 
the  gates  was  temporarily  stopped  by  accumulations  of  driffc. 

These  damages  were  promptly  repaired  under  the  direction  of  Mr. 
ViUiam  Weston,  civil  engineer,  and  the  expenses  were  defrayed  out 

*  Omitted.   Printed  in  Honso  Ex.  Doo.  No.  112,  Forty-ninth  Congroea,  aecond  aeanon, 
9%12  BNG  87 ^114 
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ernment  locks  on  the  Upper  Monongabela.  Farther  stady  has  showi 
that  a  lock  located  like  this,  in  the  crowded  harbor  of  Pittsburgh,  oa^h 
to  be  large  enough  to  pass,  in  one  lockage,  a  tow-boat  and  two  barges 
as  it  is  expected  that  it  will  be  chiefly  used  by  towing  steamers  witl 
barges.  For  such  use  the  lock  should  have  a  clear  width  of  53  feet,  anc 
the  available  length  should  be  285  feet,  which  is  equivalent  to  321  fee 
between  hollow  quoins.  The  capacity  of  the  lock  now  proposed  is  there 
fore  about  70  per  cent,  greater  than  that  of  the  one  originally  designed 

ESTIMATE. 

Recent  examinations  by  boring  show  that  there  is  no  rock  v^ithii 
reach,  and  both  lock  and  dam  will  have  to  be  built  on  piles.  This  fact 
together  with  the  increase  in  size  of  the  lock,  makes  it  jiecessary  to  in 
crease  the  estimated  cost  of  a  lock  and  dam  at  this  locality  to  $400,000. 
exclusive  of  the  cost  of  the  land.  It  is  impossible  to  tell  what  will  have 
to  be  paid  for  the  latter  until  the  exact  site  lias  been  selected,  aud.  ne- 
gotiations have  been  begun  with  the  owners ;  but  as  the  land  on  each 
side  lies  in  the  heart  of  a  great  city,  it  is  thought  that  at  least  $20,00€ 
ought  to  be  set  aside  for  this  purpose.  For  obvious  reasons  it  has  been 
thought  best  to  defer  the  selection  of  the  exact  site  of  the  dam  until  the 
United  States  is  ready  to  make  the  purchase. 

Should  the  revised  estimate  herein  submitted  be  thought  too  great 
for  the  results  to  be  obtained,  the  matter  can  now  be  dropped  without 
loss  to  the  United  States,  as  no  expenditures  have  been  made,  except 
a  trifle  for  oflBce  work. 

In  order  that  work  on  the  lock  may  be  carried  on  without  interrup- 
tion aft6r  it  had  been  begun,  an  estimate  of  $100,000,  in  addition  to  the 
sum  now  in  hand,  is  submitted  for  the  next  fiscal  year. 

For  commercial  statistics  see  the  report  on  the  Allegheny  River. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  188G ^..  $37,500. 00 

July  1, 18o7,  amount  expended  dnriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  IH^G IGO.OO 

July  1, 1887» amount  available 37,340.00 

{Amount  (estimated)  required  for  completion  of  cxistinc  project . .  1 382, 500. 00 
Amount  tnat  can  be  profl  tably  expended  in  fiscal  year  ending  June30y  1889  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  aud  18G7. 


AN  ACT  to  grant  tbo  consent  to  tbo  State  of  Pennsylvania  to  tbo  acquiitition  by  tbo  United  States 
of  certain  lands  bordering  on  the  navigable  vrntera  vitliin  tbo  State,  for  the  pnrpoee  of  erv-eting 
thereon  dama,  abutmenta,  locka,  loi-k-lionaca,  ofb<'eH,  and  neceHMiry  atructurea  for  tho  couatractioD 
and  maintenance  of  alack  water  navigation  on  aaid  rivcrn  and  ceding. Inrladictlon  ovor  tho  aanio,  and 
for  imposing  fines  and  penaltiea  for  wiUftil  ii^iirios  to  the  gtvunds,  buildings,  and  appurtenances 
acqnlKd  under  the  provisions  of  this  act. 

Sectiox  1.  Be  it  enacted  hy  the  Senate  and  House  of  Bepresenlativea  of  the  Commonteedlth 
of  Pennsylvania  in  general  assembly  met,  and  it  is  hereby  enacted  hy  the  authority  of  the 
samCf  That  whenever  the  United  States  shall  make  an  appropriation,  and  shall  be 
about  to  begin  the  improvement  of  any  of  the  navigable  waters  within  the  St-ate  of 
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PenofylTania  by  means  of  locks  and  permanent  and  moveable  dams,  or  dams  with 
adjustable  chates,  the  consent  of  the  State  of  Pennsylvania,  through  the  governor 
thereof,  is  hereby  given,  to  the  acquisition  by  the  United  States,  by  the  purchase,  or 
by  condemnation  in  the  manner  hereinafter  provided^  of  any  lands,  buildings,  or  other 
vnperty  neceasary  for  the  purpose  of  erecting  thereon  dams,  abutments,  K>cks,  lock- 
booMs,  chatea,  and  other  necessary  structures  for  the  construction  and  maintenance 
of  slackwatar  navigation  on  said  rivers,  and  the  United  States  shall  have,  hold,  use, 
and  occupy  the  said  land  or  lands,  buildings,  or  other  property,  when  purchased  or 
acquired  as  provided  by  this  act,  and  shall  exercise  Jurisdiction  and  control  over  the 
same  eoncnrrently  with  the  State  of  Pennsylvania. 

Sic.  2.  If  the  United  States  shall  determine  to  take  lands,  buildings,  or  other  prop- 
erty necessary  for  the  purposes  mentioned  in  the  first  section  of  this  act,  and  can  not 
agree  with  the  owner  or  owners  of  such  lands,  buildings,  or  other  property  for  the  com- 
pensation to  be  made  for  such  taking,  the  court  of  common  pleas  having  jurisdiction 
in  the  oonnty   where  such  lands,  bnvldings,  or  other  property  is  situated  shall,  upon 
application  by  either  the  United  States  or  the  owner  or  owners,  or  any  one  in  behalf 
of  either,  appoint  three  disinterested  freeholders,  who,  having  duly  qualified  before 
said  court,  and  ha vi  ng  given  such  public  notice,  and  such  notice  to  owners  of  the  prem- 
isesto  be  viewed  and  appraised,  of  the  time  and  place  of  meeting  as  the  said  court  may 
diiect,  shall  ascertain  and  determine  the  amount  of  compensation  to  be  paid  to  said 
owner  or  owners,  and  shall  make  reports  to  said  court  of  their  award  on  or  before  the 
first  day  of  the  term  next  after  their  appointment :  Provided^  That  the  said  United 
Statesman  not  be  authorized  to  take  possession  of,  or  use^  or  occupy  the  lauds^  build- 
ing or  other  property  taken  under  the  provisions  of  this  section  until  the  ainouut  of 
said  award  shall  be  paid  to  the  owner  or  owners  thereof:  ProHdedfuriheTf  That  the 
nid  court  may  set  aside  the  report  of  said  viewers  upon  being  satisfied  that  the  amount 
of  said  award  is  excessive  or  insufficient :  And  provided  further  j  That  upon  the  appli- 
cation of  any  jMirty  aggrieved,  made  within  thirty  days  after  the  filing  of  the  report 
of  the  viewers,  for  an  issue  to  try  the  facts  in  controversy  between  the  respective 
parties  and  to  determine  the  amount  of  compensation  due  for  property  condemned 
and  taken,  or  for  property  injured  or  destroyed  by  the  construction  or  enlargement' 
«f  the  works  and  improvements  contemplated  by  this  act,  it  shall  be  the  duty  of  said 
eosrt  to  award  said  issue :  and  any  appeal  taken  pursuant  to  this  act  shall  be  signed 
Vy  the  party  or  parties  taking  the  same,  or  by  his  or  their  agent  or  attorney,  and  shall 
M  aceompanied  by  an  afiBdavit  of  the  party  appellant,  or  by  his  or  their  agent  or  at- 
tovney,  that  the  same  is  not  taken  for  the  purpose  of  delay  but  because  the  affiant 
finnly  believes  that  injustice  has  been  dono. 

Sec.  3.  That  if  any  person  or  persons  shall  willfully  or  maliciously  injure  any  of 
the  lands,  bQlldiugs,  or  other  property  acquired  or  held  under  the  provisions  of  this 
set,  such  person  or  persons  shall  be  liable  to  a  fine  of  not  exceeding  one  hundred  dol- 
lars and  to  ao  imprisonment  not  exceeding  six  months,  or  both,  or  either,  at  the  dis- 
cretion of  the  court,  said  offense  to  be  prosecuted  and  punished  in  any  court  of  com- 
petent jurisdiction. 

W.  T.  Da  VIES, 

PreHdent  of  the  Senate, 
Hbnrt  K.  Boykr, 
Speaker  of  the  Houee  of  B^^reaeniatives, 

Approved  the  eighteenth  day  of  May,  eighteen  hundred  and  eighty-seven. 

James  A.  Beavrr. 


CC  7. 

ICE-HARBOB  AT  MOUTH  OF  MUSKINGUM  RIVER.  OHIO. 

This  work  was  began  in  1880,  and  at  the  present  time  is  little  more 
Uum  one-half  completed.  The  approved  project  is  the  construction  of 
^  large  lock  tbroogh  the  first  or  lower  dam  of  the  Mnskingam  Elver 
slaekwater  system,  by  means  of  which  boats  navigating  the  Ohio  Kiver 
can  have  access  to  the  Mnskingam  Pool  at  times  when  there  may  be 
danger  from  ice-floods  in  the  Ohio.  The  new  lock  is  also  designed  for 
the  ase  of  all  boats  passing  to  and  from  the  Mnskingam  Eiver,  as  the 
old  lock  is  in  bad  condition,  and  may  at  any  time  become  impassable. 

As  the  work  now  stands,  the  new  lock- walls  have  been  bnilt  to  full 
Ikcight,  or  nearly  so,  from  the  apper  end  to  30  feet  below  the  center  of 
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lock-chamber.  This  takes  the  walls  past  the  line  of  the  dam,  bat  ih&wr^ 
yet  remains  some  220  feet  of  the  lower  end  of  the  lock  upon  which  no 
work  of  constraction  has  been  done. 

The  work  thus  far  bailt  is  in  excellent  condition,  except  the  part  bail£ 
in  1881,  in  which  Buffalo  cement  was  used.  The  samples  of  cement  fcur- 
nished  by  the  BufTalo  Cement  Company  were  excellent,  and  the  firsts 
few  lots  received  from  them  came  up  to  the  sample,  but  the  qoalit^jr 
steadily  deteriorated,  until  the  cement  was  finally  rejected. 

The  shortness  of  the  working  season,  however,  and  the  hurry  in  whicli. 
work  had  to  be  done  caused  some  lots  to  be  accepted  that  would  not; 
have  been  taken  under  other  circumstances.    It  was  believed,  howevdxr^ 
that  tlie  cement  would  ultimately  har4en,  and  that  the  surplus  of* 
strength  in  the  walls  would  justify  the  use  of  weak  cement  in  an  emex*- 
gency.    Such  would  probably  have  been  the  case  had  not  a  new  and 
irremediable  defect  soon  manifested  itself—-the  cement  kept  steadily 
swelling.    At  first  very  minute  cracks  appeared  in  some  of  the  jolDts, 
but  tiiese  were  supposed  to  be  mere  surface  cracks  due  to  expansion 
and  contraction.    The  joints  were  opened  out  and  repaired  with- wam- 
pum (American  Portland)  cement,  and  it  was  supposed  that  the  matter 
was  ended.    The  next  season  it  was  observed  that  the  joints  had  opened 
again,  and  that  some  of  the  lower  courses  of  stone  were  bulging.    Dur- 
ing the  season  of  1883  no  work  was  done  on  the  ice-harbor  lock,  on 
account  of  the  failure  of  the  river  and  harbor  bill,  and  work  was  not 
resumed  until  1884.    By  this  time  all  the  joints  of  the  land  wall,  as 
far  as  built,  had  opened,  and  the  removal  and  reconstruction  of  the 
wall  was  unavoidable.    As  there  were  no  indications  of  failure  below 
the  level  of  the  upper  miter-sill,  only  the  portion  of  wall  above  this  level 
was  taken  down  and  rebuilt.    Unfortunately  the  remedy  was  not  suffi- 
ciently radical ;  leaks  have  since  developed  in  the  lower  courses,  whicli 
were  allowed  to  remain,  and  the  junction  of  the  new  wall  with  the  old 
one  is  now  marked  by  a  wide  vertical  crack.    If  the  cement  would  ever 
stop  expanding  the  damages  could  be  repaired  and  the  work  could  be 
put  in  good  condition,  but  thus  far  the  action  continues.    The  two  piers  ' 
above  the  lock,  for  the  protection  of  the  gates  when  open,  are  in  a  state 
of  ruin  from  internal  swelling.    They  will  be  rebuilt  as  soon  as  an  op- 
portunity can  be  found  and  funds  can  be  spared.     Notwithstanding 
these  defects  the  lock  can  be  made  a  strong  and  serviceable  one,  but  I 
am  afraid  that  it  will  always  show  disfiguring  leaks,  that  ought  never 
to  be  seen  in  well-built  masonry. 

The  appropriation  of  $37,000  under  act  approved  August  5, 1886,  was 
not  sufficient  to  put  in  the  lower-end  foundation  and  complete  the  work 
to  low- water  level,  nor  was  the  appropriation  made  in  time  to  take  ad- 
vantage of  the  low-water  season.  No  river  work  was  therefore  at- 
tempted last  fall,  but  a  force  averaging  20  stone-cutters  and  11  labor- 
ers was  employed  in  the  stone-yard  from  September  3  to  December  3, 
cutting  stone  for  the  lock-walls.  The  amount  cut  during  the  three 
months  was  5,221  square  feet  of  face  work  and  353  blocks  of  sx>ecial 
stone  and  coping.  A  small  party  was  also  employed  three  weeks  in 
repairing  the  main  dam  alongside  of  the  ice-harbor  cofifor,  to  prevent 
threatened  serious  damage  to  the  latter.  The  cost  of  these  repairs  was 
$1,278.70. 

No  additional  funds  were  available  in  the  spring  of  1887,  but  rather 
than  delay  the  work  any  longer  it  was  considered  best  to  build  a  sub- 
stantial cofferdam  and  go  on  with  the  remaining  foundation  work  dar- 
ing the  low-water  season,  until  the  appropriation  was  exhausted.  A 
project  to  this  end  was  accordingly  submitted  and  approved,  and  work 
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was  lesniDed  in  the  early  part  of  Jnne,  1887.  At  the  end  of  the  fiscal 
jear  infonnal  contracts  had  been  entered  into  for  famishing  tbe  mate- 
rial needed  for  coffer-dam,  the  decayed  plant  had  been  partly  over- 
haaled  and  repaired,  and  a  tramway  has  been  built  for  handling  mate- 
rials, a  small  amount  of  which  had  at  that  time  been  received. 

After  the  winter  ice  had  ran  ont  a  few  repairs  were  made  to  the  old 
ooffer-dam,  and  it  is  yet  serviceable  for  present  needs.  The  work  re- 
mains onder  the  local  charge  of  Mr.  William  Weston,  assistant  engi- 
neer. 

ESTIMATE. 

The  irregular  prosecntion  of  this  work  has  materially  added  to  its 
total  cost,  and  at  the  end  of  the  present  season  it  will  not  be  beyond 
risk  of  damage  from  floods  and  ice,  as  it  is  impossible,  with  thd 
money  now  available,  to  bring  the  lock-walls  ap  to  low-water  level. 
No  exact  estimate  of  the  cost  of  completing  the  work  can  be  made, 
while  these  risks  and  the  ancertainties  of  adequate  appropriations  hang 
over  it,  bat,  as  the  best  that  can  be  done,  I  renew  my  estimate  made  last 
jear,  with  the  addition  of  $2,366.63  for  the  additional  cost  of  another 
yeaPs  delay ;  the  total  estimate  for  the  next  fiscal  year  is  therefore 
placed  at  (€0,000,  all  of  which  onght  to  be  appropriated  at^nce,  so  as 
to  finish  the  work  and  get  it  ont  of  the  way.  With  this  sum  it  is 
thought  that  the  lock  can  be  put  in  working  order  in  one  season ;  any 
IcBs  appropriation  will  add  to  the  total  cost  of  the  work. 

The  Moskingnm  Ice-Harbor  will  be  nsed  by  boats  navigating  both  the 
Ohio  and  Mnskingnm  rivers.  For  statistics  on  commerce,  attention  is 
accordingly  directed  to  my  reports  on  the  improvements  of  these  rivers. 

Money  statement. 

J«l7 1, 188e»  MDoiint  avaUable $11.67 

AnNmt  appropriated  by  act  approved  Angast  5, 18B6 37,r)00.00 

37,511.67 
Jviy  li  1887y  amoant  expended  dnriDg  fiacal  year,  exclosive  of 

lUbilitiM  oatstanding  Jaly  1, 1886 |9,594.75 

Jvly  1, 1887,  oatBUnding  liabiUties 65.19 

9, 659. 94 

Wj  1, 1887,  amoant  available 27, 851. 73 


compliMice  with  reqoirementa 
I  lurbor  acts  oi  1866  and  1867. 


CCS. 


OPEIUTIHO  AND  CABE  OP  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM 

RIVER,  OHIO. 

Although  the  river  and  harbor  act  of  August  5, 1886,  authorized  the 
t^nit6d  States  to  take  possession  of  the  Muskingum  Biver  as  tendered 
"J  the  State  of  Ohio,  the  act  contained  a  clause  which  caused  a  great 
^1  of  delay,  and  required  the  passage  of  an  additional  act  by  the 
■^latQie  of  Ohio.    The  clause  in  question  reads  as  follows : 

Tbe  prDTudoDfl  of  this  ftct,  bo  far  as  they  relate  to  the  Maskinf^nm  River,  shall  not 
utt  effeety  nor  shall  the  money  hereby  appropriated  bo  available,  nntil  the  State  of 
^Jji^aetioK  ^  itsdnly  anthorized  agent,  turns  over  to  the  United  States  all  properly 
**^  ^  Uie  set  of  the  general  assembly  aforesaid,  and  all  personal  property  belong- 
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ing  to  the  improvement  aforeaaid,  and  used  in  its  care  and  improvement,  and  mo 
balance  of  money  appropriated  by  said  State  for  tbe  improvement  of  said  river,  an 
which  is  not  expended  on  the  fifteenth  day  of  July,  eighteen  hundred  and  ei^htj 
sis. 

The  river  and  harbor  act  did  not  pass  until  three  weeks  after  tbe  15ti 
of  July,  aud  the  order  to  take  possession  of  tbe  Muskingum  Kiver  \^'a 
not  issued  until  six  weeks  later,  being  special  orders  No.  227,  liea^ 
quarters  of  the  Army,  Adjutant-General's  OflQce,  September  30,  ISSli 
As  soon  as  this  order  was  received,  negotiations  were  opened  by  Lieut'Ci] 
ant  Beach  (in  temporary  charge  of  this  office)  with  the  Board  of  Pubiii 
Works  of  the  State  of  Ohio,  and  that  body  was  notified  to  prepare  th< 
necessary  deeds,  maps,  and  invoices  of  personal  property.  Mean vr bib 
it  was  learned  that  the  Board  of  Public  Works  had  been  compelled  U 
expend,  in  current  expenses,  the  greater  portion  of  the  money  on  lianc 
on  July  15,  and  were  thus  unable  to  make  a  literal  compliance  with  thi 
act  of  Congress. »  By  letter  of  October  9,  Lieutenant  Beach  laid  tbcsc 
facts  before  the  Chief  of  Engineers,  with  a  request  for  instructions . 
and  the  latter  officer  forwarded  the  papers  through  the  War  Depaxt- 
ment  to  the  honorable  Comptroller  of  the  Treasury  for  decision. 

Under  date  of  October  29,  the  Comptroller  decided  that  duly  aa- 
thenticated  vouchers  might  be  accepted  for  payments  made  between 
July  15,  and  August  5,  but  that  the  State  must  pay  over  in  casb 
the  amount  standing  to  the  credit  of  the  Muskingum  River  on  the  15th 
of  July,  less  the  above-mentioned  vouchers. 

As  the  funds  in  the  hands  of  the  Board  of  Public  Works  were  insuffi- 
cient to  meet  the  required  payment,  no  further  steps  could  be  taken, 
and  meanwhile  efforts  were  made  to  obtain  Congressional  relief  from 
the  dead-lock.  At  the  instance  of  the  Hon.  C.  H.  Grosvenor,  an  item 
was  introduced  into  the  river  and  harbor  bill  of  1887,  relieving  the 
State  of  Ohio  from  the  obligation  to  pay  over  any  money,  and  it 
was  supposed  that  all  the  obstacles  would  thus  be  removed.  Unfortn- 
nately  this  bill  failed  to  pass,  sothat  all  hopes  of  relief  from  that  quarter 
had  to  be  abandoned.  Parties  interested  in  effecting  the  transfer  ini* 
mediately  made  application  to  the  legislature  of  Ohio  to  appropriate 
the  sum  required  by  the  Comptroller's  decision.  This  application  was 
successful,  as  appears  from  the  accompanying  letter  from  the  governor 
of  Ohio : 

State  of  Ohio,  Exrcutivk  Drpartmrnt, 

Office  of  the  Governor, 

Colunibiu,  April  7,  1887. 

Drab  Sib:  In  accordance  with  the  following;  provisions  of  the  general  appropriation 
act,  passed  by  tbe  general  assembly  of  the  State  of  Ohio  on  the  21st  day  of  March,  A. 
D.  1887,  in  the  words  and  figures  following,  to  wit: 

"  To  be  paid  to  tbe  United  States  Government,  for  the  purpose  of  consummating  the 
transfer  or  the  Muskingum  River  improvement  and  properties,  the  sum  of  $9,000,  or 
as  much  thereof  as  may  be  necessary  to  complete  said  transfer:  Provided,  That  the 
amount  necessary  shall  be  drawn  by  the  governor  of  the  State  and  be  paid  to  tbe 
proper  officers  of  the  United  States  upon  the  full  and  final  acceptance  of  said  im- 
provements and  properties  by  the  United  States."  I  herewith  hand  you  an  order  on 
the  auditor  of  state  of  the  State  of  Ohio  for  the  sum  of  $7,233.20,  and  vouchers  con- 
sisting of  receipted  pay-rolls  and  schedules  of  other  expenditures,  to  the  amount  of 
$2,941.62,  for  disbursements  hj  the  State  of  Ohio  made  on  and  for  the  repair  and  ben- 
efit of  the  Muskingum  River  improvement,  contracted  prior  to  the  5th  day  of  August, 
1886,  the  sum  being  in  full  settlement  and  satisfaction  of  the  balance  of  $10,174.82  of 
money  appropriat^xl  by  the  State  of  Ohio  for  the  improvement  of  said  river  unex- 
pended on  the  loth  day  of  July,  1886,  referred  to  in  the  aotof  C^Nigress  ]>a8sed  August 
5,  1886,  I  hereby  certifying  that  said  sum  of  $10,174.82  was  the  full  anumnt  of  said 
appropriation  unexpended  on  the  said  15th  day  of  July,  1HS6. 
I  am,  very  respectfully,  yours,  etc., 

J.  B.  Forakrr, 

Lieut.  Col.  Wm.  K.  Merrill,  Governor  of  Ohio, 

Engineer  Corps,  U,  S,  A, 
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AooDrdiogly,  on  the  7tli  of  April,  I  took  i)osses8ion  of  tbe  Mnskinguin 
Timtj  on  the  part  of  the  United  States^  and  received  from  Governor 
Fonker  the  snni  of  1 7,233.20  in  cash  and  $2,941.62  in  duly  aathenticated 
TODchers,  making  a  total  of  $10,174.82,  and  also  an  invoice  of  the  per- 
sonal property  belon^ng  to  the  Maskingum  Biver.  From  Columbus  I 
went  to  ZanesviUe  and  made  a  rapid  inspection  of  the  river,  retaining 
9U  the  old  employes  until  tbeir  successors  could  be  appointed.  Lieut. 
Lansing  H.  Beach,  Gori>s  of  Engineers,  was  assigned  to  tbe  charge  of 
the  Mnskingom  as  resident  engineer,  and  Lieut.  O.  E.  Gillette,  Corps  of, 
EDgineers,  was  afterwards  assigned  as  his  assistant. 

After  the  river  came  into  the  possession  of  the  United  Srates,  and  an 
opportunity  was  afforded  for  a  careful  examination,  it  was  discovered 
that  its  general  condition  was  much  worse  than  when  it  was  examined 
in  1885.  The  work  of  deterioration  had  progressed  rapidly,  and  as 
bardly  anything  had  been  done  to  check  it,  its  effects  were  visible  on 
all  sides.  Two  of  the  dams  (No.  2,  at  DovoPs,  and  No.  5,  at  Luke  Chute) 
wefe  broken,  and  through  navigation  from  Zanesville  to  Marietta  had 
been  stopped.  All  of  the  dams  were  in  need  of  repair,  and  the  same 
may  be  said  of  the  locks  and  lock-gates.  The  dams  are  in  worse  con- 
dition than  tbe  locks,  and  it  is  possible  that  every  dam  on  the  river 
rnaat  be  wholly  or  partly  rebuilt  before  constant  navigation  can  be 
anored. 

The  cause  of  this  lamentable  state  of  afiairs  is  not  far  to  seek.    Tbe 
Moskingum  Kivor  improvement  is  a  great  enginceiing  work,  and  to 
Imp  it  op  it  should  have  constantly  been  under  the  charge  of  a  skillful 
engineer.    As  a  matter  of  fact,  however,  it  has  never  (as  far  as  any 
knowledge  goes)  been  under  charge  of  any  one  who  had  any  professional 
knowledge,  and  tiie  funds  appropriated  for  its  maintenance  have  been 
waatefnUy  exx^ended  through  sheer  ignorance.    If  a  dam  gave  way 
tbroQgh  defect  of  design,  there  was  no  one  in  charge  who  could  detect 
the  cause  of  the  failure  and  could  remove  it  in  the  reconstruction,  and 
tkos  bad  designs  were  perpetuated  as  long  as  funds  held  out.    As  mat- 
ters now  stand,  there  is  not  a  dam  on  the  Muskingum  liiver  that  con- 
forms in  its  design  to  the  results  of  experience;  and  hence  there  is  not 
<Mi6  that  I  consider  safe.    The  down-stream  slopes  are  all  too  steep,  and 
sB  of  these  slopes  must  ultimately  bo  rebuilt.    However,  if  once  recon- 
"tneted  in  accordance  with  modern  tyi)ea,  there  is  no  reason  why  these 
<lsni8  should  not  last  indefinitely,  with  occasional  repair  to  the  upper 
?nd  exposed  snr&ce.    I  think  it  necessary  to  make  this  statement,  lest 
it  should  be  supposed  to  be  impracticable  to  build  a  durable  dam  on  the 
Xaddngam  Biver. 

The  locks  all  show  signs  of  wear,  especially  in  the  chambers  where 
the  water-Borface  varies  between  the  levels  of  the  two  pools,  but  they 
can  readily  be  put  in  good  working  order  by  wooden  linings  backed  with 
eemeat  concrete.  The  only  difScnlty  will  be  with  those  locks  that  have 
d^ective  foandations  for  the  walls  and  miter-sills ;  thus  far,  however^ 
^  case  has  been  discovered  that  cannot  be  handled  satisfactorily. 

lowing  the  period  of  less  than  three  months  of  the  last*  fiscal  year 
that  tbe  United  States  has  had  charge,  much  time  was  necessarily  con- 
^nmed  in  oiganization  and  in  getting  together  an  efficient  force  of  lock- 
Wpers  and  of  foremen  of  repairs.  There  was  also  great  difficulty  in  get- 
^  reliable  information  on  which  to  act,  as  there  were  no  maps  of  tne 
"▼eror  of  any  lock  or  dam  on  it,  no  drawings  of  machinery  of  any  kind, 
^  no  reliable  maps  of  the  real  estate.  For  much  of  the  proi)er ty  there 
ve  Qo  deeds  at  all,  and  at  least  one  of  the  tracts  specifically  deeded  to 
^  United  States  did  not  belong  to  the  State  of  Ohio. 
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While  accumulating  facts  and  organizing  a  permanent  force,  the  iv^ork 
of  repair  was  not  neglected.  The  breaks  in  Dams  2  and  5  were  rapidly 
repaired  by  brush  and  stone  coffer-dams,  and  navigation  was  resamed 
within  less  than  two  months  after  the  Government  look  charge.  Un- 
fortunately this  condition  did  not  last  long,  as  a  rise  in  June  broke  Dams 
Nos.  1  and  5  (the  latter  in  a  new  place),  and  greatly  endangered  Dams 
!Nos.  4  and  8.  Work  on  these  broken  and  injured  dams  was  in  active 
progress  at  the  close  of  the  fiscal  year. 

For  further  details  reference  is  made  to  the  accompanying  report  of 
Lieut.  Lansing  H.  Beach,  the  resident  engineer. 

The  allotment  for  operating  and  care  of  these  locks  and  dams  daring 
the  fiscal  year  ending  June  30, 1888,  is  $190,000. 

The  estimated  amount  required  for  the  fiscal  year  188&-'89  is  as  follows : 


Office  and  general  administration .  $7, 900 

Lockforce 6,720 

Steamboat  expenses 4,500 

Repairs  to  lock  and  dam  No.  1 . . . .  10, 000 
Repairs  to  lock  and  dam  No.  3 . . . .  1, 000 
Repairs  to  lock  and  dam  No.  4 .  • . .  5, 300 
Repairs  to  lock  and  dam  No.  6 . . . .  15, 000 
Repairs  to  look  and  dam  No.  7 . . . .     1, 200 


Repairs  to  lock  and  dam  No.  8.. .  $10, 700 
Repairs  to  lock  and  dam  No.  10 . .  3, 500 
General  repairs  to  gates  and  ap- 

paratns 2,300 

Dredge-boat  expenses 9, 000 

Contingencies,  abont  25  per  cent !     lH,  580 

95,000 


The  above  estimate  is  the  best  that  can  be  made  now,  but  it  is  not 
possible  to  put  these  old  works  in  such  a  condition  that  they  will  not 
need  heavy  repairs  for  several  years.  From  the  present  outlook  I 
should  say  that  the  annual  cost  of  maintaining  the  10  dams  and  11  looks 
on  the  Muskingum  Elver  can  ultimately  be  brought  down  to  $36,000  a 
year,  as  stated  in  my  original  report,  but  for  several  years  to  come  the 
cost  will  probably  be  double  this  sum. 

Money  statement 

Amonnt  appropriated  by  act  approved  Angnst  5,  1886 |20, 000. 00 

Jnly  1,  1887,  amonnt  expended  dnring  fiscal  year,  exclnsive  of 

liabilities  outstanding  Jnly  1,  1886 $7,450.09     . 

July  I,  1887,  outstanding  liabilities 7,652.99 

15,103.08 

July  1, 1887,  amount  available 4,896.92 


DETAILED  STATEMENT  OF  EXPENSES  INCURRED  FOR  OPERATING  AND  MAINTAINING 
THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER  FOR  THE  FISCAL  TEAR  END- 
ING JUNE  30j  1887. 


General  administration : 

Salaries 

Plant 

Contingencies 

Total 

Steamer  General  W.  S.  Jones 

Salaries 

Equipment • 

SappUes 

Repairs 

Total 


April,  1887. 

May,  1887. 

Jane,  1887. 

Total,  1887. 

$240.17 

47.80 

246.49 

$514.42 

56.01 

284.  .4 

$1,017.00 
358.76 
211.64 

$1.77L59 
462.67 
742.87 

634.46 

854.67 

1,587.40 

2.976163 

115.80 
14.80 
64.73 
34.84 

208.25 
12.42 
23.30 
17.04 

296.60 

7ia05 
27.22 

ia2i 

5.80 

96.24 
67.68 

210. 67 

351.01 

320.51 

SOL  19 
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I^rrAILXD  fVTATKMKXT  OF  BXPSN8E8    INCURRED  FOR  OPERATING  AND  MAINTAINING 
TUX  UOCKB  AJiD  DAMS  ON  THE  MUSKINGUM  RIVER,  ETC.— COUtlnned. 


April,  1887. 

May,  1887. 

June,  1887. 

Total,  1887. 

Sepiir  •€  loek  aad  d«in  No.  1— HtfietU  ft  Hunuur : 

Ubw                                      ..  ... 

$2,642.75 

612.01 

19.50 

• 

$2,642.75 

MktffW...                         

$13.60 

$23.05 

650.46 

Boat-hin 

19.50 

Total 

18.60 

23.95 

3,275.16 

3,312.71 

• 

Scfair«f  loekaBdd«inVo.»-I>eTo]8:     v 

Uhnr . 

210.67 

148.55 

5.00 

1,487.92 

2,314.27 

9.00 

115.92 

943.77 

20.00 

1,814.41 

Matwial     ...         .                . X.... 

3, 401. 60 
34.00 

Baaft-hiro 

T^im 

359.12 

3, 811. 19 

1,079.60 

5,250.00 

B«yair  of  lock  and  dsua  No.  S— LoweU : 
tabar          .x                         ..     ...... 

1.05 
1.60 

36.73 
6.71 

81.05 

11&83 

Hamial 

8.81 

Total 

2.65 

43.44 

81.05. 

127.14 

2.00 
6.20 

( 

2.00 

6.20 

8.20 

8.20 

BiViv  or  lock  and  dam  No.  5— Tiake  Chute : 

Lainr                                                     ,. 

17a  97 
38.45 

670.81 
82.52 

655.78 
610. 01 

1.509.56 

732.58 

Tolal 

213.42 

762.33 

1.266.39 

2, 242. 14 

lipittronoekaad  damNoL  6— Wiodaor  and  Stockport: 

6.60 

6.60 

6.20 

1.21 

7.41 

1 

6.60 

6.20 

1.21 

14.01 

labir 

10.12 
2.84 

10.12 

Mitnriol 

6.20. 

8.54 

Totel 

6.20 

12.46 

18.66 

^^nf^Uhdk  anddaanNa  &-Eagleport  andBokeby : 
labar 

1.S0 
10.07 

1.50 

XittBrial 

10.07 

Totol 

11.57 

11.57 

K^iB  or  lock  and  dam  No.  9-TaTlonTme  and 
mem'onoia: 
lobar.. 

2.50 
6.20. 

2.50 

6.20 

Totol 

&70 

a  70 

K«Nr  oriook  and  dam  No.  lO-Zanearille : 

Uhor 

8.77 
177.48 

29.44 
13.29 

33.21 

18.25 

209.02 

18.25 

181.25 

42.78 

242.23 

1 

W.  Sw  Joneo 


No.1 


lockaai 
I^ekaai 

Uek 

!«ckaad 
loekaad 
Ucktad 


Ttkd 


$2,976.53 

: 891.19 

8,312.71 

2 5,250.00 

Not  8 127.14 

No.  4 8.20 

No.  5 2,242.14 

No.  6 14.01 

18.60 


No.7- 

No.8.. 

iNoi9. 

No.  10 


11.57 

a  70 

242.23 


fnenmd 15.103.08 
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■ 

REPORT  OF  FIRST  LIEUTENANT  LANSING  H.  BEACH,   CORPS  OF  ENGINEERS. 

Sir:  Id  accordance  with  the  provisions  of  the  river  and  harbor  act  of  An^^st 
18ti6y  the  United  States  took  possession  of  the  locks  and  dams  on  the  Mnskingi 
River  on  April  7,  1887,  the  delay  being  due  to  causes  fully  set  forth  in  your  report 

On  the  13th  of  April  I  was  assigned  by  your  order  to  the  local  charge  of  tliis  i 
provement,  and  on  the  3d  of  May  First  Lieut.  C.  £.  Gillette,  Corps  of  Engineers, 
ported  at  Zanesville,  Ohio,  as  my  assistant. 

When  the  United  States  took  possession  of  the  river  it  was  found  that  the  ^woi 
could  hardly  be  in  worse  condition  than  they  were.  Dams  Nos.  2  and  5  were  1>g 
broken,  the  break  at  the  former  place  completely  interrupting  navigation,  aod  tl: 
at  the  latter  locality  rendering  it  very  difficult  and  threatening  to  cut  it  oflT  eve 
day.  Forces  were  immediately  set  to  work  to  close  these  gaps,  and  though  opej 
tions  weit)  conducted  at  an  unfavorable  stage  of  water,  being  several  times  tiiti 
rupted  by  rises  in  the  river,  the  break  at  No.  2  was  closed  on  May  26  by  a  bmsli  w 
stone  dam  256  feet  long  and  25  feet  high,  and  navigation  restored  ;  the  break  n.t  ^ 
5  was  repaired  by  a  similar  dam  70  feet  long.  The  canal  at  No.  10  (Zanesville)  i;v 
in  great  danger  of  breaking  through  into  a  culvert  carrying  a  small  stream  nncler  t 
canal,  and  prompt  measures  had  to  be  adopted  to  save  this  work,  which  has  nc 
been  rendered  secure. 

A  heavy  rise  in  the  river  in  the  fore  part  of  June  carried  away  about  100  feet 
Dam  No.  1  and  160  feet  more  of  Dam  No.  5,  and  placed  Dams  Nos.  4  and  8  iu  e 
tremely  dangerous  condition,  all  navigation  being  stopped  through  the  ik>o]8  alH>' 
the  tirst-uamed  dams.  Work  was  begun  immediately  to  repair  the  damage  at  the 
points,  and  the  gap  in  No.  1  was  closed  on  June  30.  The  gap  at  No.  5  has  not  1>e4 
closed  HO  rapidly,  owing  to  the  difficulty  of  procuring  materials,  no  boats  being  able 
reach  the  dam  from  either  direction,  and  action  was  somewhat  delayed  by  takinj^  a 
vantage  of  the  opportunity  t.o  repair  a  serious  leak  in  the  roiter-sill  and  thronrrli  tl 
wall  at  this  lock  before  backing  up  the  water  again. 

In  addition  to  these  defects  there  is  not  a  dam  upon  the  river,  except,  perhaps,  N 
9,  that  does  not  need  extensive  repairs.  The  lock- walls  at  Locks  Nos.  I,  6, 7,  8,  and 
are  in  great  danger  of  falling.  The  gates  at  Nos.  4,  7,  8,  and  10  demand  renowii 
without  delay,  as  they  do  not  seem  strong  enough  to  stand  the  high  water  of  anotlit 
winter;  and  the  canals  at  Nos.  3,  4,  and  9  are  almost  impassable  on  account  of  tl 
way  in  which  the  sediment  has  been  deposited  in  them,  and  the  canal  at  No.  10  ca 
not  be  traversed  except  by  small  boats.  And  this  general  dilapidation  of  the  Iar;;4 
works  is  reflected  throughout  in  the  demoralized  condition  of  the  smaller  parts,  snc 
as  the  anchorages  of  the  gates,  the  maneuvering  apparatus,  etc. 

Every  effort  has  been  made  to  remedy  this  state  of  affairs,  but  the  task  has  been  < 
such  magnitude  that  but  little  impression  has  been  made  in  the  short  time  that  tfa 
improvement  has  been  in  the  hands  of  the  United  States. 

The  State  of  Ohio  did  not  have  a  map  in  its  possession  of  any  of  the  works,  or  < 
their  vicinity,  nor  was  any  information  concerning  them  received  from  the  board  c 
public  works.  A  surveying  party  was  put  in  the  field  as  soon  as  possible,  and  is  no^ 
engaged  in  gathering  materials  for  a  map  of  each  locality ;  and  with  all  attainable  in 
formation  at  its  disjiosal  concerning  the  lands  belonging  to  the  improvement,  ooUecte* 
piece-meal  from  various  sources,  it  is  hoped  that  the  various  tracts  of  land  to  which  th 
iJnited  States  is  entitled  by  the  transfer  will  be  all  identified  and  their  boandarie 
defined. 

The  leases  for  water-power  at  various  points  had  been  allowed  to  drift  into  the  nt 
most  confusion,  and  much  difficulty  has  been  experienced  in  ascertaining  the  presen 
status  of  each,  but  the  following  table  is  believed  to  be  correct.  There  are  no  lease 
at  Dams  Nos.  5^  8,  and  9. 
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of  water-power  on  the  Muskingum  River  improvement. 


[Bent  payable  May  and  November.] 


Locality. 


Do. 


U««ll.. 

Da  . 
Bercriy. 

Do.. 

D«.. 

Do 

Da. 


Da. 

Do 

Do. 

Do. 

Dd. 


iKo.of 
idam 


1 
2 
3 
3 

4 

4 

4 

4 

4 

8 

7 

10 

10 

10 

10 

10 

10 


Leaaeea. 


PboBDix  Mill  Com- 
pany.* 

Diroka  A  Bahlman 

Gatea  &,  Paynef 

Becbsteiner  Brothers^ 

P.Wilking&Co....'... 

II.  C.  Baldwin 

Mary  L.  Baldwin 

I.  D.  Spooner 

D.  T.  Brown 

C.  Install} 

Pierrot  &  Lane|| 

Chaao  AndrewsIT 

Carey  BnM.  6c.  Siivey  . . 

Drone  &  Co** 

iSd  ward  Johnson 

Joseph  Shaw 

Bcanniont  &  Blanken- 
bnkle. 

Herdman,  Harris  &  Co. 


No.  fit  cubic 
feet  of  water 
per  minute. 


3.000 

1.000 
1,200 

750 
2,000 
1,200 
1,200 

600 
1,750 


1,000 
500 


fl,100 
750 
500 

2,200 


Kent 

per 

annum. 


Daje  of  lease. 


$350 

ISO 
175 
200 
250 
100 
100 
75 
63 
225 
250 
lOO 
100 
6U0 
400 
150 
250 

400 


May    1,1873 

Feb.  15,1879 
Mar.  28, 1881 
Nov.    1,1873 

— do 

May  11,1875 
Mar.  28, 1884 
Nov.  1.1884 
July  13, 1886 


Sept.  5,1883 
May  1,1862 
Dec  7,1871 
Mar.  31,1872 
Sept  6.1861 
Oct.     6,1885 

Apr.  13. 1888 


Lease  ex- 
pires.* 


May     1, 1903 

Nov.  1, 1908 
Mar.  23,19tl 
1. 1003 


Nov. 
May 
May 
May 
Nov. 


1,1003 
1,1905 
1, 1914 
1, 1914 


July   13.1916 


June 
May 
Sept 
May 


4,1893 
1, 1892 
1.1901 
1,1900 
1, 1911 


May     1. 1907 
May     1,1801 


*1Ulstoii,  HaU  Jt  Co.  original  leasees.    No  transfer. 

fJshaSlKirtoTifriiial  leasee.    No  record  of  transfer. 

iBsach  &.  Caaseli  original  lessees.    No  record  of  transfer. 

I  Lraae  expired,  but  allowed  to  continue  by  State.    No  copy  in  office. 

|Xo  leaae  in  poaaesaioo  of  office 

^Hanphrpya  A.  McOrath  original  lessees.    No  record  of  transfer. 

**"~*^'''^*  to  prvpel  five  runs  of  4|-foot  millstones  at  rate  to  flour  150  bushels  of  wheat  in  twenty- 


Land  leases  on  the  Muskingum  River  improvement. 


Lacslity. 

NoLof 
dam. 

Lessees. 

Rate 

per 

annum. 

Date  of  lease. 

Leaae  ex- 
pires. 

Bent  payable. 

llarie<ta 

Uwdl. 

ZaKrilb 

Do 

Do 

1 

3 

10 

10 

10 

10 
11 

Dircks^  Bahlman.. 

B.  W.Sprague 

Garey  Bros.  &  Siivey 
A-P.SUUU*.. 

Waiiam  Miner 

E<]  ward  Martin  t 

Sarah  y.  PI ummort. 

$10.00 

5.00 

20.00 

50.00 

20.00 

20.00 
1.00 

Yvh.  15,1879 
Deo.    2,1879 
Doo.  10,1873 
May  29, 1877 

July  80, 1877 

Aug.   3,1880 
Apr.    2,1883 

Nov.    1,1908 
Dec.  15,1909 
Nov.    1,1003 
May  29, 1007 

July  30, 1887 

(5) 

Apr.    2.1889 

Annually. 

May  1  and  Nov.  1. 

1)0. 

May  1  and  Nov.  1  in 
advance. 

Half  yearly  in  ad- 
vance. 

Aug.  3  in  advance. 

Not  specified. 

Da 

SfUM  Creek. 

*No  paTiDfOt  was  ever  made  on  this  lease. 

tTiaet'ao  feet  by  60  feet. 

!  Tract  of  1.00  aierea. 

4  Privilege  of  renewal  yearly. 

Be^ectfally  eabmitted, 

ToLieDi  Col.  W.  £.  MfiRiULL, 

Corps  of  Engineers, 


Lansing  H.  Beach, 

First  Lieut,  of  Engineers, 
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CCg. 

HARBOE  OF  REFUGE  NEAR  CINCINNATI,  OHIO. 

The  work  in  progress  is  the  constraction  of  a  third  dike  in  the  Ohio 
River  at  Foar-Mile  Bar,  10  miles  above  Gincinnatiy  under  contract  with 
John  J.  Shipman,  dated  November  28, 1884. 

This  dike  has  been  practically  completed,  althoagh  a  small  amount 
of  paving  still  remains  to  be  pat  in  place  under  the  contract.  Its  total 
length  is  2,500  feet,  and  the  following  materials  have  been  expanded  in 
its  construction : 

Brash cords..  603.5 

Riprap  stone cubic  yards..  26, 101 

Timber f«et,B.  M..  998,180 

Bolts  and  spikes pounds..     31,940 

Excavation  made oabic  yards..  417 

In  addition  to  the  service  rendered  in  checking  and  holding  back 
large  bodies  of  ice  which  might  otherwise  inflict  serious  injury  on  boats 
lying  in  the  harbor  of  Cincinnati,  the  three  dikes  have  greatly  improved 
the  low-water  navigation  at  Fonr-Mile  Bar,  which  was  formerly  one  of 
the  worst  places  on  the  river. 

The  allotment  of  $11,250,  made  by  the  river  and  harbor  act  of  Aa^st 
5,  1886,  from  the  appropriation  for  improving  the  Ohio  Eiver  was  inaaf- 
flcient  to  complete  the  work,  and  a  further  allotment  of  $7,750  for  this 
purpose  was  approved  by  the  Chief  of  Engineers,  in  view  of  the  necessity 
of  completing  the  dike  to  aid  in  the  general  improvement  of  the  nver. 

No  more  money  need  be  appropriated  for  this  work. 

The  benefit  of  this  work  accrues  particularly  to  the  river  basiness 
centering  at  CiDcinnati.  Attention  is  therefore  invited  to  the  statis- 
tics of  the  river  commerce  of  Cincinnati,  as  given  in  the  report  for  im- 
proving Ohio  Eiver. 

* 

Money  statement. 

Amonnt  appropriated  by  act  approved  Au^st  5, 1886 $11, 250. 00 

Jaly  1|  1887,  amonDt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1886 11,250.00 


C  C  10. 


HARBOE  OF  REFUGE  AT  THE  MOUTH  OF  THE  GREAT  KANAWHA  RIVER 

As  stated  in  my  last  annual  report,  the  ice-piers  at  this  locality  are 
completed.  No  work  was  done  on  them  during  the  past  fiscal  year  and 
no  future  work  is  contemplated. 

Money  statement 

July  1,  1886,  amount  available $168.44 

July  1, 1887,  amount  available 168.44 
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C  C  II. 
mPSOYEMSNT  OP  BIG  SANDY  RIVER,  WEST  VIRGINU  AND  KENTUCKY. 

This  riyer  was  under  charge  of  Maj.  J.  G.  Post,  Corps  of  EDgiueers, 
until  May  6, 1887,  since  which  time  it  has  been  under  the  temporary 
diarge  of  Lieut.  Col.  W.  £.  Merrill,  C/orps  of  Engineers. 

The  Big  Sandy  liiver,  which  is  formed  by  the  union  of  the  Tug  and 
LeTisa  forks  at  Louisa,  flows  north  a  distance  of  26  miles,  and  empties 
into  the  Ohio  at  Catlettsburgh,  Ky.  The  main  river  and  the  Tug  (or 
eastern)  Fork  form  the  boundary  line  between  West  Virginia  and  Ken- 
tocky,  and  the  upper  part  of  the  Tug,  for  a  distance  of  about  18  miles 
fomiB  the  boondary  between  Virginia  and  West  Virginia.  The  Tug 
Fork  rises  in  the  southwest  corner  of  West  Virginia,  and  flows  north- 
northwest  to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of 
about  140  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwestern 
part  of  Vii^nia,  whence  it  enters  Kentucky  and  flows  in  a  northerly  di- 
rection. Its  total  length  is  about  189  miles.  The  total  length  of  the 
Bin:  Sandy  Biver  is,  therefore,  215  miles. 

The  present  approved  project  for  the  improvement  of  this  river 
ooQtemplates  the  construction  of  a  lock  and  dam  at  Louisa,  below  the 
jnnction  of  the  two  forks,  and  also  the  improvement  of  open-river 
navigation  on  these  forks  and  on  the  main  river.    The  object  of  build- 
ing t^e  dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a 
view  to  the  shipment  of  coal  from  the  extensive  deposits  found  in  the 
y^y.    It  is  expected  that  other  locks  and  dams  will  be  built  if  this  pre-' 
liminary  one  should  prove  a  success.    For  open-river  navigation  on  the 
forks  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1  foot 
Bod  a  minimom  width  of  50  feet  during  six  months  in  the  year.    At 
present  the  forks  are  chiefly  used  for  rafting,  but  there  is  occasional 
navigation  as  far  as  Pikcton  and  Warfleld  by  light-draught  steamboats, 
ml  a  large  amount  of  material  is  poled  up  the  river  in  push-boats. 
Hie  eoontry  is  mountainous,  the  roads  are  few  in  number  and  in  poor 
condition,  and  the  river  is  the  chief  reliance  for  obtaining  such  articles 
i8  cannot  be  grown  or  manufactured  in  the  country. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $22,500  for 
tbe  Big  Sandy  Biver,  and  $3,750  for  each  of  the  two  forks.  These  ap- 
propriations came  so  late  in  the  season  that  but  little  use  could  be  made 
of  tkem  before  work  was  stopped  by  high  water  and  cold  weather. 

The  appropriation  for  the  main  river  was  expended  on  the  abutment 
ud  on  tbe  approaches  to  the  lock.  The  foundation  for  the  abutment 
^  pnt  in  plaice  and  about  half  of  the  masonry  was  built.  On  the  lock 
side  the  upper  approach  was  made  practicable  by  the  removal  of  6,000 
ca\Hc  yards  of  rock,  coal,  and  slate,  which  were  used  as  filling  behind 
tbe  land-walL 

On  the  Levisa  Fork  work  was  done  between  Louisa  and  Pikeville,  a 
distaneeof  87  miles,  in  removing  obstructions  and  in  building  low  wing- 
d«iBe  with  rock  taken  from  the  river-bed. 

^  On  the  Tug  Fork  the  channel  was  cleared  of  obstructions  over  a 
'SDgtb  of  50  miles,  but  the  chief  improvements  were  the  creation  of  a 
new  and  easy  channel  at  Alley  Island,  52  miles  above  Louisa,  and  the 
l^val  of  a  dangerous  bar  at  Moso  Maynard  Island,  60  miles  above 
^^^^lOssL  Both  forks  have  now  an  unobstructed  channel  to  the  head  of 
"^**inboat  navigation,  but  annual  work  is  necessary  in  order  to  take 
<wt  new  snags  as  they  drift  in  irom  the  tributaries. 

For  farther  details  reference  is  ms4e  to  the  annexed  report  of  Mr.  B 
F.  Itomas,  resident  engineer. 
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ESTIMATE. 

Major  Post's  estimate  of  $62,645.31,  as  the  sum  required  to  complete 
the  existing  project,  is  herein  renewed^ 

Money  statement 

ft 

July  1, 1686,  anion  lit  available $932.02 

Ainouut  appropriated  by  act  approved  Angijst  5, 1886 30, 000. 00 

$30,932.02 

July  1, 18S7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jaly  1,  1886 , 19,465.08 

July  1, 1887,  oatstanding  liabilities '. 576. 93 

20,044.01 

July  1,  1887,  amount  available 10,888.01 

{Amount  (estimated)  required  fpr  completion  of  existing  project 62, 045. 31 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1889  62, 645.'  31 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  ENOIKRKR. 

Sir  :  I  have  the  honor  to  report  upon  tho  works  under  my  chai'ge  for  the  fiscal  year 
ending  Juno  30,  1887.  The  work  consists  of  the  construction  of  a  lock  and  dam  in 
Big  Sandy  River,  just  below  Louisa,  Ky.,  and  tho  removal  of  obstructions  to  naviga- 
tion in  tbo  Levisa  and  Tug  forks. 

The  work  done  upon  the  Big  Sandy  during  tho  year  has  been  principally  upon  the 
abutment,  though  something  has  been  done  toward  the  excavation  of  the  approaches 
to  tho  lock  and  the  building  of  the  embankment  behind  it. 

Owing  to  the  late  date  at  which  money  became  available,  work  was  not  begun 
nntil  early  in  October.  Even  then  it  was  necessary  to  purchase  piles  and  timber  for 
tho  foundation  before  much  could  be  accomplished,  so  that  winter  was  upon  as  by 
the  time  we  got  started.  However,  over  10,000  yards  of  earth  was  excavated,  100 
piles  were  driven,  20,000  feet  of  timber  platform  was  put  in,  and  1,150  cubic  yards  of 
masonry  was  constructed,  so  that  now  tho  abutment  masonry  is  more  than  half  com- 
pleted, and  the  entire  foundation  is  ready.  In  addition  to  the  abutment  work,  the 
excavation  of  tho  upper  look  approach  has  been  about  completed.  This  consisted  of 
some  6,000  cubic  yards  of  solid  rock,  coal,  and  slate,  and  the  material  thus  taken  out 
has  been  used  in  the  embankuient  behind  laud-wall  of  lock.  A  perforated  tile  drain 
has  also  been  placed  behind  this  wall  to  carry  off  tho  water  coming  in  from  tho  ad- 
Joining  hill-side. 

REMOVAL  OF   OBSTRUCTIONS  TO  NAVIGATION. 

Parties  were  sent  out  upon  the  Levisa  and  Tug  forks  on  October  12  to  improve 
the  navigation  of  these  Htreauis.  The  work  consists  of  tho  removal  of  snags,  fallen 
trees,  stumps,  etc.,  from  the  channel ;  leaning  trees  from  the  shores  and  bowlders  from 
the  bends;  the  cleaning  of  shoals;  the  construction  of  new  chutes  where  neede«1,  and 
tho  building  of  wing-dams  and  walls  for  concentrating  tho  water  during  the  dry 
season. 

Tbo  improvement  of  Levisa  Fork  was  made  from  Louisa  to  Plkevillo,  87*miles,  and 
many  dangerous  obstructions  were  removed,  notably  those  near  Louisa,  where  two 
freight-bouts  had  been  sunk,  tho  snags  at  George's  Creek,  where  both  boats  and  rafcits 
ha<i  been  damaged  during  the  spring,  and  the  several  snags  and  stumps  at  Gravis, 
Fanniirs,  Chestnut,  Wild  Goose,  and  Ward  City.  Stumps,  trees,  and  snags  were  also 
taken  out  at  Gresvsy,  Buffalo,  Paiutsville,  Hell  Gat«,  Draw  Bars,  John's  Creek,  Pres- 
tousbnrgh.  Ball  Alley,  Beaver,  Laynesville,  and  Gaines.  Thes«)  obstructions  wom 
removed  by  cutting  and  sawing,  and  blasting  with  dynamite  int4)  such  pieces  that 
thoy  could  be  piled  and  burned,  or  allowed  to  float  ofi*. 

Several  important  wing-dams  were  constructed  of  tho  bowlders  removed  from  tho 
shoals,  many  of  w^hich  will  bo  permanent  improvements,  although  most  of  them  aro 
easily  damaged  by  ice.  Other  wing-dams  will  have  to  be  built,  and  other  chutes 
constructed,  when  the  waAer  is  low  enough,  uotJkbly  at  Buffalo,  preatqi\  Eipplct 
Sugar  Loaf,  and  Gaine's  Shoals. 
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Tbere  remains  ou  hand  aboat  $1,500  with  which  to  proseoute  this  work,  which  will 
1m  expended  darinj;  tho  low- water  season  now  coming  ou ;  with  this  ezpenditare  the 
riTer  below  Pikeville  will  need  nothing  more  at  present.  The  river  above  Pikeville 
has  bad  bnt  little  done  opon  it  for  several  years,  and  $2,500  could  be  very  profitably 
expended  between  that  place  and  the  Virginia  State  line,  in  removing  rocks,  snags, 
and  drift,  so  that  timbermen  could  the  more  safely  and  rapidly  get  their  rafts  out  in 
tiioes  of  fiesheta,  and  also  in  extending  the  steamboat  navigation  13  miles  during  a 
piart  of  the  year.  This  would  be  of  great  advantage  to  Uie*  people  of  all  the  upper 
part  ef  the  valley. 

The  ToK  Fork  improvements  were  similar  to  those  of  the  Levisa  Fork  for  the  first 
50  mileay  but  the  principal  work  was  done  at  Alley  Island,  52  miles  above  Louisa; 
this  has  long  been  the  most  dangerous  point  in  'the  navigable  part  of  the  river  on 
^nnt  of  the  sharp  bends  around  the  island  and  the  narrowness  of  the  chute.  The 
k  done  here  was  the  construction  of  an  entirely  new  and  straight  channel  1,300 
long  and  GO  feet  wide  through  the  island,  and  the  closing  of  the  old  channel  by 
a  djun  IHO  feet  long,  and  a  secondary  channel  by  a  dam  40  feet  in  length.  The  wintei'^s 
fieaheta  have  widened  and  deepened  this  new  chute,  and  it  has  proven  entirely  satis- 
^ctory  to  navij^fttion.  A  similar  obstruction  existed  at  Mose  Maynard  Island,  60 
miles  above  Lonisa,  where  rafts  have  beeu  torn  up  every  year  and  a  great  deal  of 
property  destroyed  and  damaged.  The  bar  here,  140  feet  in  length  by  55  feet  wide 
and  3  feet  deep,  was  entirely  removed,  since  which  time  timber  has  been  run  in  safety, 
and  no  damage  has  been  done. 

This  fork  is  now  in  good  condition  from  Louisa  for  a  distance  of  60  miles.  The  tug- 
boats left  Louisa  on  the  5th  of  June,  with  a  view  of  improving  the  navigation  above 
the  G(>-mile  point  as  far  as  possible  with  the  available  muds.  This  part  of  the  river 
is  greatly  obstructed  by  mill-dams :  an  order  has  been  iasued  by  M^jor  Post  to  have 
all  these  removed^  or  so  modified  tnat  thov  will  not  interfere  with  the  navigation, 
and  this  order  will  be  carried  out  during  the  present  month. 

Twenty-6ve  hundred  dollars  will  be  required  to  complete  the  improvement  of  this 
forfc  above  Pond  Creek,  which  is  58  miles  above  Louisa,  the  Junction  of  the  Tug  Fork 
with  the  Big  Sandy.  Below  that  point  no  more  work  need  be  done  until  further  ob- 
stmctifMis  snow  themselves  in  the  channel.  Below  is  a  statement  showing  the  prin- 
cipal work  done  on  the  two  forks. 


of  work  done  os  Levisa  and  Tug  Forks  during  year  ending  June  30,  1887. 


LeTiM  Fork. 

Tug  Fork. 

ClsM  of  work. 

Number. 

Length. 

Cironm- 
ference. 

Number. 

Length. 

Ciroum* 
feience. 

iiMn                                     

239 
196 
295 
245 
2,221 

30 
75.5 

6.5 
8 

808 

369 

193 

1,093 

3.050 

20 
45 

4 

P>£,tnH 

7.5 

SaUioek  .•••.. .....eabiovsrdri.. 

itigfk                               .  ..do  ... 

The  close  of  the  yoAi'  shows  the  look  completed,  except  gates  and  wickets ;  the 
•botmrat  over  half  nniahed,  with  stone  and  cement  on  hand  to  complete  it ;  the  upper 
ftp|»nNieh  to  the  lock  excavated ;  the  embankment  behind  the  lock  nearly  done ;  and 
ailtbe  work  in  good  eondition  to  withstand  the  action  of  floods.  Both  forks  of  the 
riTcrhave  an  onobstmotcMi  channel  to  the  head  of  steamboat  navigation. 

IncoBclosion  I  desire  to  express  my  appreciation  of  the  fiiithfnl  manner  in  which  I 
hsfs  been  assisted  by  those  in  charge  of  parties  upon  the  work. 

Be^teetfollj  submitted* 

B.  F.  Thouas, 
ABsiaiant  JEngineer* 

ToUeiit.  CoL  Wm.  E.  Mbrbux, 

Corp$  of  Engineers 

8873  KNO  87 ^116 
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Money  statement 

Jaly  1,  1886,  amount  available $2,000.00 

Amoant  leappropriated  by  act  approved  August  5,  1886 2, 000. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1886 50.00 

July  1, 1887,  outstanding  liabiUties l,9r>0.00 

2,000.00 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      2, 000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Commercial  itatUiicafor  year  ending  December  31, 1886,  Chiyandotte  River,  Weet  Virffimia» 


Articles. 


Apples barrels. 

Peaches,  dried pounds. 

Botius bushels. 

Butter  and  eggs 

Corn bushels. 

Oats do... 

Wheat do... 

Potatoes do... 

Bye do... 

Feathers pounds. 

Wool do... 

Ginseng,  dry do... 

Tobacco do... 

Tan-bark cords. 

Hoop-poles number. 

Staves do... 

Logn :     ' 

Poplar cubic  feet. 

Oak feet,B.M. 

Walnut cubic  feet. 

Lumber,  sawed feet. 


Total  exports. 
Totalimports. 


Total  imports  and  exports . 


Quantity. 


2,634 

44,000 

500 


47,000 

5,500 

le,  050 

4,000 

2,000 

12,000 

25,000 

13,100 

187,  !?00 

600 

833,100 

4.000,000 

3,750.000 

10, 000, 000 

150,000 

15^625,000 


Average 

price 
per  unit 


$1.  50 

.05 

2.00 


.40 

.40 

.65 

.50 

.40 

.50 

.40 

1.90 

.08 

16.00 

*12.00 

*25.00 

.12 
MO.OO 

.60 
*1C00 


Valuo. 


$3.  SOL  00 
2,200.00 
1.000. 00 

15, 000. 00 

in.  000. 00 

2.  300. 00 
11,017.50 

2.000.00 
800.00 

6,000.00 
Ifl.  000. 00 
24.  890. 00 
15,000.00 

0,000.00 

0.997.20 
100,000.00 

4.'i0.  000. 00 

100.  OOO.  00 

90. 000. 00 

250,000.00 


1,122.605l70 
350,  000.  W 


1, 472,  SOS.  70 


•Perl.OOO. 


C  C  13. 

IMPEOVEBiENT  OP  LITTLE  KANAWHA  EIVER,  WEST  VIRGINIA. 


This  river  was  under  the  charge  of  Major  J.  O.  Post,  Corps  of  Engi- 
neers, until  May  6, 1887,  since  which  date  it  has  been  under  the  tempo- 
rary charge  of  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  Upshur  County,  and  flovring  thence  in  a  course  a  little  north  of 
west  until  it  empties  into  the  Ohio  River  at  Parkersburg;  its  total  length 
is  about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1876 
wd  modified  in  1880,  contemplates  the  construction  of  a  lock  and  daio 
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to  extend  slackwater  navigation  for  a  draught  of  4  feet  a  distance  of 
12  miles,  and  the  improvement  of  the  natural  channel  of  the  upper  river 
by  the  removsd  of  obstructions  for  a  distance  of  80  miles;  the  object  of 
the  latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet,  con- 
taining at  least  2  feet  of  water  during  four  months  of  the  year. 

The  work  of  building  the  lock  under  the  appropriation  of  August  5, 
1886  ($15,000),  was  begun  on  the  29th  of  September,  and  was  continued 
until  the30th  of  November,  at  which  date  the  upper  end  of  the  river  wall 
from  its  head  to  the  upper  hollow-quoin  had  been  completed  to  a  height 
of  16  feet  4  inches,  and  the  remainder  of  the  river  wall  to  a  height  of 
11  feet  4  inches,  out  of  a  total  height  of  25  feet.  No  work  had  been 
done  on  the  land  wall  except  on  its  upper  wing,  which  had  been  built 
to  a  height  of  17  feet  10  inches,  and  the  masonry  had  been  stepped  down 
as  far  as  the  upper  face  of  the  filling  culvert.  The  upper  head-wall  had 
been  finished,  and  the  upper  mitre-wall  with  its  culverts  was  three- 
fourths  done.  Nothing  had  been  done  on  the  lower  mitre- wall,  or  on 
the  floor  of  the  lock  chamber. 

It  having  been  found  necessary  to  have  a  larger  quantity  of  stone  for 
the  work  than  had  been  purchased  under  the  stone  contract,  advertise- 
mmts  were  issued  soliciting  proposals  for  furnishing  1,090  cubic  yards 
additional  stone.  The  bids  were  opened  on  May  11,  but  as  the  prices 
named  were  considered  too  high,  all  proposals  were  rejected,  and  ar- 
rangements were  made  for  quarrying  the  necessary  stone  by  hired  labor. 
At  the  close  of  the  fiscal  year  the  quarry  had  been  opened,  the  neces- 
sary plant  had  been  assembled,  and  54  cubic  yards  of  stone  had  been 
qoarned. 

The  work  of  improving  the  open-river  navigation  above  the  lock  and 
dam  was  begun  in  the  latter  part  of  October,  and  was  closed  on  Novem- 
ber 23  on  account  of  high  water.  During  this  time  the  chute  at  Spicer's 
Mill  was  completely  repaired,  the  dike  at  Dusk  Camp  was  raised  2  feet 
and  repaired,  and  the  chute  at  Glenville  was  torn  out  and  partly  re- 
built. The  completion  of  the  repairs  of  this  chute  is  now  in  progress. 
For  farther  details  of  the  work  done  in  1886  reference  is  made  to  the 
annexed  report  of  Mr.  M.  W.  Yenable,  the  resident  engineer. 

ESTIMATE. 

Major  Post's  estimate  of  $51,800  as  the  amount  required  to  complete 
tbe  approved  project  is  herewith  renewed. 

Money  statement, 

My  1, 1866,  amoQnt  availAble $971.04 

Aaooat  approbated  by  act  approved  August  5, 1886. 16, 875. 00 

17, 846. 04 
July  1, 1887,  amount  expended  daring  fiscal  year,  ezolusiye  of 

lisbiliUea  ootstanding  July  1, 1886 |9,646.93 

Joly  1, 1887,  outaUnding  Uabilities 414.18 

10,061.11 

Joly  1, 1887,  amount  available 7,784.93 

( Amount  (eeiimated)  Tequiied  for  completion  of  existing  project 51, 800. 00 
Amooot  thatcao  be  profitably  expended  in  fiscal  year  ending  Jnno  30, 1680    r»l,  800. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acta  of  1806  and  1867. 


1830     REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


COMMERCIAL  8TATIBTICS. 


The  following  statement  of  the  commerce  of  the  Little  Kanawha  River  for  the 
ending  Jnne  30,  1887,  has  been  kindly  fornished  by  Mr.  L.  B.  Dcllicker,  anperintend- 
ent  ofthe  Little  Kanawha  Navigation  Company : 

Commerce  of  Little  Kamtwha  Biver  for  year  ending  June  30,  1887. 


Articles. 


Coal 

Exports. 

bushels.. 

Grain w... 

..............do.... 

Logs 

.........oabio  feet.. 

Lumber .... 

feet,B.M.. 

oa 

barrels.. 

Kailroad-ties 

• 

namber . . 

Staves...... 

..............do.... 

Tan.bark 

..cords.. 

Wood 

. do 

Total - 

Herohandise «. 

ImportB. 

pounds.. 

Qnantities. 


49,200 

2,7iJ4 

2, 723, 000 

7,466,500 

4400 

205^885 

2,082,500 

292 

522 


2.131,680 


Avora|i;e 
price. 


$0.06 
.00 
.15 

*ao.oo 

1.00 
.30 

n8.oo 

10.00 
2.00 


Value. 


(2,852.00 

1,670.40 

408, 46a  OO 

223,9n5LO0 

4.4OO.0O 

61,795.50 

871, 25a  00 
2, 93a  00 
1,044.00 


1,078, 44a  00 


Talae  nnlmowii. 


*Per  thousand  feet. 


f  Per  thousand. 


The  passenger  traffic  daring  the  year  was  equivalent  to  24,(i52  paflsengers  throngU 
one  look. 


REPORT  OF  MR.   M.  W.   VBNABLE,  ASSISTANT  BNOIKEER. 

Sir  :  The  work  assi^ed  me  for  the  season  of  188G  was  the  continnance  of  the  work 
at  Lock  5)  near  Burning  Springs,  W.  Va.  (building  the  river-wall  and  upper  miter- 
wall  of  the  lock),  and  the  repairs  of  the  dikes  and  chutes  on  the  river  above  the 
mouth  of  the  West  Fork. 

The  season  for  work  was  far  advanced  before  the  money  appropriated  by  Congress 
at  its  last  session  for  the  farther  prosecution  of  this  work  became  available,  hence 
active  operations  could  not  be  begun  earlier  than  September  24,  but  from  that  time 
until  the  olcse  of  the  season  the  work  was  pushed  with  considerable  vigor,  with  the 
following  results : 

WORK  ON  LOCK  AND  DAM  NO.  5. 

After  setting  machinery  (derricks,  tramways,  pumps,  and  engines)  excavation  for 
foundation  was  begun  at  the  lower  end  of  the  coffer-dam,  and  was  extended  up  tho 
river  until  the  concrete  and  masonry  laid  during  1H85  had  been  uncovered ;  it  waa 
also  extended  downward  to  an  average  depth  of  3  feet  10  inches  below  tho  top  of  concrete 
of  1885,  when  a  stratum  of  blue  shale  was  reached,  which  was  rising  as  it  extended 
down>stream,  and  dipped  rapidly  transversely  ofthe  lock ;  so  ranch  so,  that  at  the  ex> 
treme  lower  end  of  wall  the  foundation  had  to  be  cut  15  to  18  inches  intoDhis  material  on 
the  outside  of  the  wall  in  order  that  the  foundation  might  be  level  transversely  and  be 
entirely  on  this  material.  On  this  foundation  was  laid  a  course  of  concrete  3  feet  10 
inches  thick,  composed  of  cement  1  part,  sand  1  part,  and  broken  stone  4  parts,  thor- 
oughly mixed  withalittle  water,  and  dumpedin  ai^d  rammed.  The  cement,  though  slow 
settiug,  was  sufficiently  hard  in  threedays  to  begin  building  on.  Setting  stone  was 
begun  on  the  11th  of  October  and  continued  with  little  or  no  interruption  until  No- 
vember 27,  when,  the  weather  becoming  frosty  and  bad,  it  was  considered  best  to  close 
building  for  the  season.  During  the  month  of  October  a  night  force  was  worked  to 
considerable  advantage,  backing  up  and  filliug  with  concrete  and  mortar  the  spaces 
left  between  the  outer  and  inner  faces  of  the  wall,  which  had  been  laid  during  the 
day ;  this  was  discontinaed,  however,  after  November  I  as  unprofitable,  most  of  the 
work  set  then  beins  special  stone  around  culverts,  etc. 

The  work  was  alfbuilt  according  to  plans  furnished,  except  a  modification  of  the 
small  shafto  for  wicket  rods.  The  drawing  accompanying  this  report  shows  the  shape 
ofthe  masonry  at  the  close  of  the  season. 
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IbUowin^  tabnlated  statement  shows  the  amonnt  and  cost  of  different  classes 
of  walk  done,  not  inclading  cost  of  material  furnished  except  cement : 


iTation  in  foaiidati<m .....cubic  yards..  $417.68 

Comerete  in  foandation do 144.48 

bvilt  (1,504.2 eabic  yards),  cement, and  labor 2,785.05 

est,  326  crabio  yards 1,861.50 

MMoellaiieoiis  expenses 625.30 

.• 757,00 


6, 591. 01 

MATKRIAL  EXPENDED. 

bushels..  3,800 

barrels..  1,025 

Cut  stone  and  backing cubic  yards..  1,500 

Btokcn  stone do 250 

WORK  ON  RIVER  ABOVE  WEST  FORK. 

Owing  to  the  lateness  of  the  season  and  the  small  amonnt  appropriated  little  work 
emUd  be  nndeiiakea  toward  repairing  the  dikes  and  chutes  on  the  river  above  the 
month  of  West  Fork,  so  it  was  considered  best  io  apply  it  where  most  needed  by  navi- 
gn^on,  and  where  it  might  save  old  work  from  complete  destruction  by  water  during 
the  fieining  winter. 

Tim  points  selected  for  work  were  the  ohnte  in  Spicer's  Mill  Dam,  the  dike  at  Dusk 
Cnmp  Shoal,  and  the  chute  in  Holt's  Mill  Dam  at  Glenville.  Work  was  undertaken 
n:t  iMee  points  with  the  following  result : 

The  ehnte  in  the  dam  at  Spicer's  Mill  was  found  loosened  from  its  foundations,  the 

lower  8  feet  of  it  torn  off  and  gone,  uid  the  timbers  to  some  extent  rotted ;  it  was  all 

taken  np  from  the  dam  down-stream,  and  the  foundation  timbers  refastened  to  the 

mek  by  means  of  long  drift-bolts  driven  into  holes  previously  drilled  into  the  rock 

and  filled  with  seaaoned  wooden  plugs,  and  on  the  sides  these  anchors  extended  up 

lugk  enough  to  be  fastened  through  the  guard- walls  by  means  of  pins  passing  through 

knpa  in  the  anchors  and  then  through  the  timbers.    All  the  space  underneath  the  floor 

wee  then  fiUed  with  broken  stone.    On  this  foundation  such  of  the  old  flooring  as  was 

■o>and  was  miked  on  with  12-inch  spikes  and  the  rotten  timbers  throughout  replace<l 

bj  new  timber,  the  guards  were  almost  entirely  renewed,  the  piers  were  refilled  and 

ifi»eled  with  2-inch  oak,  the  cross^ike  in  the  pond  was  refilled,  and  a  washout  in 

the  ted  betow  the  dam  (caused  by  the  creek  discharging  into  the  river  through  a  gap 

in  tte  dike  left  for  a  roadway)  was  filled  with  broken  stone  and  rendered  safe.    Cost 

of  labor  at  this  point  was  |273.34;  materials  used  were  465  pounds  spikes,  246  pounds 

iron,  90  pounds  nails,  7,796  feet  B.  M.  lumber,  4  pounds  powder,  and  25  feet  fuse. 

At  Desk  Camp  Shoal  it  was  found  that  the  creek  which  enters  the  river  at  the  np- 
p«  end  of  the  dike  passed  over  the  upper  cross^  dike  during  sudden  rises,  and  had  cut 
avay  the  ooonty  road  and  damaged  to  some  extent  the  adjacent  field,  and  passed 
into  the  river  again  at  the  gap  in  the  dike  about  300  feet  below  left  for  the  road- 
vay;  to  prevent  this,  and  to  confine  the  creek  to  its  channel,  the  upper  cross-dike 
was  raised  uid  extended,  making  a  total  length  of  125  feet  and  a  height  of  6^  feot, 
biult  of  heavy  white-oak  logs  bolted  down  with  24 -inch  bolts,  and  the  main  dike  was 
aiss  raised  2  or  more  feet  fVom  its  upper  end  down-stream  for  150  feet.  The  whole 
vas  then  filled  with  broken  stone,  and  the  main  dike  repaired  at  such  pointH  as  re- 
Wrad  i^and  the  county  road  filled  where  washed  into  holes.  Total  cost  of  labor, 
PSi'Vk  Materials  expended:  1,536  linear  feet  timber,  300  pounds  spikes,  and  343 
caMe  yards  broken  stone. 

Theebotein  the  dam  at  Gleun^Ue  was  found  badly  out  of  repair,  haviug  floated 
«p  from  its  funndation  so  high  as  to  allow  drift  to  get  under  it,  and  when  the  waters 
^vnt  down  it  was  left  in  very  bad  shape,  all  the  lower  end  destroyed  and  gone. 
What  lenained  of  it  was  torn  up  and  the  bottom  timbers  refastened,  there  being  very 
little  qiace  between  the  bottom  of  floor  and  the  river-bed.  To  give  the  structure 
■on  wetffat  socfa  old  flooring  as  was  unsuitable  to  use  again  as  such  was  fastened  to 
thb  ta^gt  maadaHAon  timbers,  and  then  the  space  between  this  and  the  floor  was  care- 
AiOj  flUed  with  stone.  The  foundation  rock  is  poor,  consisting  of  thin  ledges  with 
dtr  between,  rendering  anchoring  by  means  of  oolts  unsatisfactory,  so  that  we  have 
tootpend  more  on  the  specific  gravif^  of  the  structure  to  keep  it  down  than  on  the 
AO  old  timber  in  bad  condition  was  taken  out  and  replaced  by  new,  and 


•flinananemrly  eompleted,  when  a  rise  in  the  river  put  a  stop  to  the  work,  and  the 
limeogtiaitlDir  op  the  season's  work  closed,  leaving  16  feet  of  the  lower  end  an- 
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sheeted.    The  lumber  and  spikes  for  this  are  on  hand.    The  cost  of  labor  on.  this 
work  was  |319.d6. 

Materials  expended:  14,180  feet, B.M., lumber  and  850  pounds  spikes  and  iron. 
Lumber  on  hand,  5,760  feet,  B.  M.    Spikes  on  hand,  250  poundsL 
Respectfully  submitted, 

M.  W.  Vbnablb, 
To  MaJ.  Jas.  C.  Post,  Assistant  Engineer. 

Corps  of  Engineers. 


CC  Z4. 

IBIPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

This  river  was  nnder  charge  of  Maj.  J.  0.  Post^  Corps  of  Engineers, 
nntil  May  6, 1887,  since  which  time  it  has  been  under  the  temporary 
charge  of  Lieut.  Col.  W.  E,  Merrill,  Corps  of  Engineers. 

The  Buckhannon  is  one  of  the  tributaries  of  the  Tygarts  Valley  Biver, 
which,  with  the  West  Fork,  forms  the  Monongahela;  its  total  length 
from  its  headwaters  to  its  junction  with  the  Yalley  River  is  57  miles. 
The  portion  under  improvement  is  the  24^  miles  between  the  Three 
Forks,  10  miles  below  the  headwaters,  and  the  town  of  Buckhannon, 
and  the  object  of  tiie  improvement  is  to  remove  the  obstruction  to  raft* 
ing,  in  order  to  bring  into  market  the  immense  quantity  of  fine  timber 
on  the  headwaters  of  this  river. 

Before  any  work  of  improvement  was  done,  the  annual  output  of  logs 
was  about  100,000  linear  feet,  and  there  was  every  prospect  that  large 
quantities  of  valuable  timber  would  be  destroyed  while  clearing  lands 
for  farming  purposes  from  sheer  inability  to  get  it  to  market.  The  max- 
imum output  of  t^e  most  favorable  year  was  115,000  linear  feet,  while 
the  product  of  last  year  was  8,100,000  feet,  or  seventy  times  as  great. 
The  increase  since  the  previous  fiscal  year  has  been  four- fold. 

Work  under  the  appropriation  of  August  5,  1886,  was  begun  on  the 
27th  of  September,  and  closed  for  the  season  at  the  end  of  November. 

It  was  resumed  in  June  and  ended  on  the  30th  of  that  month  on  ac- 
count of  the  exhaustion  of  the  appropriation.  During  the  working 
season  204  rocks,  aggregating  5,628  cubic  yards,  were  removed  from  the 
bed  of  the  river  in  the  vicinity  of  Ten-Mile  Creek,  and  a  channel  30  feet 
wide,  with  a  minimum  depth  of  2  feet  during  four  months  in  the  year, 
has  been  opened  at  this  point. 

ESTIMATE. 

There  is  yet  much  that  might  be  done  to  improve  the  rafting  capacity 
of  this  river,  and  I  therefore  renew  Msgor  Post's  estimate  of  $5,000  as  tlie 
sum  that  could  be  advantageously  expended  during  the  next  fiscal 
year. 

Money  statement. 

July  1,  1886,  amount  availahle 937.3H 

Amount  appropriated  hy  act  approved  August  5, 1886 1,  r>00. 00 

.1,5:17.38 
July  1, 1887,  amount  expended  during  fiBoal  year,  excluaiye  of 

liabilities  outstanding  July  1, 1886 $1,532.85 

July  1,  1887,  outstanding  liabUities .85 

1,533.70 

July  1, 1887,  amount  available 3.68 

C  Amount  that  can  be  profitabl  jr  expended  in  fiscal  year  ending  June  30, 1889      5, 000, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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Cammtrdtd  tiaii&iiet  for  year  entUn^  Deoemher  31,  1886,  Buckhannon  River,  West  Vtr- 

ginia. 


ArtideB. 


FoBbr  losa. 


feetB.  M.. 

do.  .. 

nmnber  .. 

lab  cuU do.... 

Cml bushels.. 


iiab  c 


TMal 


Qnantities. 


2,500  000 

200,000 

1,500 

500 

10,000 


Average  price. 


$G  i)er  thonsand 

$8  per  thousand 

lOoentseach 

10  cents  each 

5  cents  per  bush... 


Value. 


$15,000 

1,600 

150 

50 

500 


17,300 


CC  15. 

PREUMINART  EXAMINATION  FOR  ICE-HAUBOR  AT  PADUCAH,  KENTUCKY. 

United  States  Engineer  Office, 

Cincinnati,  January  11, 1887. 

General  :  I  have  the  hoDor  to  sabmit  the  followiDg  report  of  a  pre 
liminafy  examination,  ^^  for  an  ice-harbor  at  Padacah,  Keutacky,"  as- 
ordered  by  the  river  and  harbor  act  of  August  5, 1886. 

For  the  reasons  stated  by  Lieut.  Lansing  H.  Beach,  Corps  of  Engi- 
nears,  in  his  report  hereto  anne$:ed,  I  have  to  state  that  the  locality  is 
not  '^worthy  of  improvement,"  in  the  sense  that  no  work  is  required 
here  at  the  "expense  of  the  United  States. 
Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 

'     Lieut  Col.  of  Engineers, 

Brig.  Qen.  J.  O.  Duane, 

Chief  of  Engineers  J  U.  8.  A. 


report  of  likctekakt  lansing  u,  beacb,  gorps  of  bnginebrs. 

Unitkd  States  Engineer  Office, 

Cincinnati,  January  11,  1887. 

Sib:  I  have  the  honor  to  anbinit  the  following  report  on  the  preliminary  examina- 
tion for  an  ice-harbor  at  Padacah,  Ky. 

The  ohjecl  of  the  citizens  of  Padacah  in  asking  that  an  ice-harbor  be  made  at  that 
place  was,  not  that  an  appropriation  should  be  made  or  workti  constracted  for  that 
pvrpose,  bat  that  the  existing  fine  harbor  of  refage  should  bo  recognized  by  the  Gov- 
ernment,  and  the  GoTemment  craft  on  the  Mississippi  ordered  to  winter  thero.    The 
TeanesBee  River  forms  the  best  x>ossible  harbor  for  boats  on  the  Ohio  or  Upper  and 
Middle  Hissiasippi  rivers,  and  as  there  is  no  instance  on  record  of  a  vessel  ever  hav- 
itt|C  been  injopMl  at  that  point  by  the  ice,  the  citizens  took  steps,  after  the  disaster  to 
the  UiflsisBippi  River  Commission  fleet  in  February,  1886,  to  have  the  advantages  of 
that  locality  prominently  presented,  with  the  hopes  of  preventing  the  repetition  of 
nch  so  oeeorrence,  and  also  of  profiting  incidentally  from  the  presence  of  the  ves- 
leb  aod  their  crews.     No  appropriation  is  asked,  and  none  is  needed,  as  the  harbor  is, 
■8  fir  as  experience  extends,  already  perfectly  safe. 
The  locality  is  not  *'  worthy  of  improvement." 
Very  reepectfally, 

Lansing  H.  Beach, 
First  Lieut,  0/ Engineers, 

Lieot.  CoL  W..  E.  Mbrrill, 

CarpB  of  Engineers,  U,  8.  A. 
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•C  C  i6. 

preliminary  examination  of  the  bar  at  the  mouth  of  limestonk 
creek,  in  the  harbor  of  maysville,  kentucky. 

United  States  Engineer  Office, 

Cincinnati  J  January  H,  1887. 

General  :  I  have  the  honor  to  sabmit  the  following  report  upon  the 
preliminary  examination  of  ^'the  bar  at  the  mouth  of  Limestone  Greek, 
in  the  harbor  of  Maysville,"  which  was  ordered  by  the  river  and  har- 
bor act  of  August  5, 1886. 

For  the  reasons  given  by  Lieut.  Lansing  H.  Beach,  Gorps  of  En- 
gineers, in  his  report  hereto  annexed,  I  have  to  state  that  the  locality 
is  not  ^'worthy  of  improvement,"  in  the  sense  that  no  special  appropria- 
tion is  needed  for  work  at  this  point.  The  bar  in  question  is  in  the 
Ohio  River,  and  in  case  of  its  interference  with  navigation  it  can  be  re- 
moved by  the  Ohio  River  dredges  as  a  part  of  their  ordinary  service, 
without  the  need  of  the  special  interposition  of  Gongress. 
Respectfolly,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut.  CoL  of  Engineers. 

Brig.  Gen.  J.  G.  Dtjanb, 

Chief  of  Engineers^  U.  S.  A. 


rrport  of  lieutknant  la.nsing  u.  beach,  corps  of  enginerrs. 

United  States  Ekgineer  Office, 

Cineinnalif  January  11, 1887. 

8iR:  I  have  the  honor  to  submit  the  following  report  on  the  preliminary  examina- 
tion at  mouth  of  Limestone  Creek^  Maysville,  Ky. 

Limestone  Creek  is  merely  a  drainage  channel  for  the  hillsides  bock  of  and  In  tbo 
immediate  neighborhood  of  Maysville ;  its  greatest  length  is  about  4  miles,  in  which 
distance  it  foils  nearly  400  feet.  It  has 'almost  no  water  at  all,  except  Just  after  a 
rain  or  when  the  snow  is  melting,  but,  as  might  be  expected  from  the  conditions,  the 
velocity  of  its  current  is  very  high  when  the  quantity  of  wator  in  the  stream  is  at  all 
considerable.  The  people  of  Maysville  claim  that  the  creek  is  carrying  such  an  amount 
of  sediment  into  the  river  as  not  only  to  threaten  the  destruction  of  the  harbor,  bat 
also  to  seriously  interfere  with  the  general  navigation  of  the  river,  and  ask  that  the 
month  of  the  creek  be  so  fixed  as  to  prevent  further  transfer  of  material,  and  that 
relief  be  afforded  from  the  present  unfavorable  conditions  in  the  channel  and  at  the 
landing.  An  examination  of  the  river  failed  to  disclose  any  obstructions  at  either 
place  of  sufficient  magnitude  to  require  any  attention  or  aotion  at  present.  A  clond- 
burst  in  rear  of  the  city  on  July  31, 1882,  caused  a  great  flood  in  the  creek,  and  an 
immense  wash  of  material  into  the  river ;  this  created  something  of  a  bar,  which  had 
a  tendency  to  throw  the  current  across  to  the  side  of  the  convex  bank  and  to  form  a 
deposit  in  front  of  the  city,  but  from  all  that  could  be  learned,  the  channel  is  grad- 
ually resuming  its  former  position  and  depth,  nor  has  the  creek  thrown  out  any  ap- 
preciable quantity  of  sediment  since.  Should  the  bar  ever  become  troublesome,  a 
few  days'  work  of  the  dredges  would  be  sufficient  to  counteract  the  evil. 

The  locality  is  not  worthy  of  improvement. 
Very  respectfully, 

Lansing  H.  Beach, 

First  Limit,  of  Emgineern. 

Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers^  U.  S.  A, 
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C  C  17. 

preliminart  examination  of  big  hockhocking  river,  ohio,  from 

its  mouth  to  coolville. 

United  States  Engineer  Office, 
Cincinnatij  January  11, 1887. 

General  :  I  have  the  honor  to  sabmit  the  following  report  on  the 
preliminaTy  examination  of  the  ^^Big  Hockhocking  Biver  from  its 
month  to  Coolville,"  ordered  by  the  river  and  harbor  act  of  Angnst  6, 
1880. 

The  locality  is  "  worthy  of  improvement,'^  bnt  no  survey  is  required, 
as  the  preliminary  examination  developed  all  the  necessary  facts. 

The  examination  was  made  by  Lieut.  Lansing  11.  Beach,  Corps  of 
En^neers,  whose  report  is  herewith  submitted. 
Bespectfnlly,  your  obedient  servant, 

Wm.  E.  Merrill, 

Lieut  Col.  of  Engineers. 

Brig.  Gen.  J.  O.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


report  of  urutenant  lansing  ii.  bracu,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  January  li,  1887. 

8xs:  I  have  the  honor  to  sabmit  the  following  report  on  the  preliminary  examina- 
tion of  the  Big  Hockhocking  River  from  its  mouth  to  Coolville: 

The  Big  Hockhocking,  or  Hocking,  as  it  is  more  generally  called,  rises  about  35 
miles  aoQth  of  east  of  Columbus,  Ohio,  and  flowing,  first  southerly,  then  southeast- 
«riy,  empties  into  the  Ohio  about  12  miles  below  Parkersburgh,  W.  Va.,  after  a  courso 
of  aboat  89  miles. 

The  object  desired  is  to  have  the  overhanging  trees  cut  down  and  obstructions  in 
the  ehaniiel  removed,  so  that  the  lighter-dranght  boats  navigating  the  Ohio  can,  on 
the  medlom  and  higher  stages  of  that  river,  turn  in  and  run  up  to  Coolville,  about  5 
■liles  &on  the  moath  of  the  Hocking.    Coolville  is  a  village  of  about  500  inhabitants 
and  the  center  of  a  rich  farming  country,  the  larger  part  of  whose  produce  it  is  claimed 
wookl  aeek  outlet  by  river  were  it  possible  for  boats  to  reach  that  point.    It  is  not 
demed  to  render  the  stream  navigable  above  Coolville,  at  which  place  there  is  a 
dam  aePooB  the  river,  famishing  water-power  to  a  large  flouring  mill.    It  is  not  ex- 
pected that  any  coal  will  be  brought  down  from  the  upper  Hocking,  but  that  Pitts- 
bargh  coal  will  be  brought  by  river  at  a  much  lower  rate  than  is  now  aflbrded  by  tho 
lailraads.    At  present  hoats  do  occasionally  run  up  to  Coolville  on  the  higher  stages 
in  the  Ohio,  bat  this  is  not  frequently  attempted  on  account  of  the  danger  from  over- 
haagiog  trees  and  a  few  large  rocks  in  the  channel;  but  were  these  removed  it  is 
fvobabto  that  tho  local  packets  would  run  to  Coolville  regularly,  and  other  boats 
({nite  freqaently. 

The  object  desired  can  be  effected  at  a  very  small  cost,  and  the  advantages  which 
voold  resalt  to  commerce  will  apparently  more  than  justify  tho  expenditure  necessary. 
The  loeality  is  worthy  of  improvement. 
An  Mtimate  of  the  amonnt  required  to  carry  out  the  desired  improvement  can  bo 
I         Bide  withoot  resorting  to  a  survey  of  the  river. 
I  Very  respectfally, 

Lansing  H.  Beach, 
First  Lieutenant  of  Engineers, 
UeaL  Col.  W.  E.  Merrill, 

CiifpB  of  Engineers y  U,  S,  A, 
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IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CARE 
OF  THE  LOraSVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  KENTUCKY  AND  TRADE- 
WATER  RIVERS,  KENTUCKY— OPERATING   AND  CARE  OF  LOCKS  AND 
DAMS  ON  KENTUCKY  RIVER. 


REPORT  OF  MAJOR  AMOS  8TICKNEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  IriHl,  WITR 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS.      • 


IMPROVEMENTS. 


L  FaJb  of  the  Ohio,  Loauville,  Ken- 
tucky. 

2.  Indiana  Chute,  Falls  of  the  Ohio  River. 

X  Operating  and  care  of  the  Louisville 
and  Portland  Canal. 

4.  Wahaah  River,  Indiana  and  Illinois. 

a.  White  River,  Indiana. 


6.  Kentucky  River,  Kentucky. 

7.  Operating  and  keeping  in  repair  locks 

and  dams  on  the  Kentnoky  River, 
Kentucky. 

8.  Improvement   of  Tradewater   River, 

Kentucky. 


EXAMINATIONS. 


Whether  or  not  the  Government  dry- 
doek  at  the  Ijouisville  and  Portland 
Canal  is  adeqnato  for  the  purposes 
of  commerce,  and  what  alterations, 
if  any,  are  necessary,  and  the  cost  of 
making  the  same. 


10.  Pond  River,  Kentucky. 

11.  Louisa  [ Levisa]  Fork  of  Sandy  River, 

Virginia. 
13.  Licking  River,  Kentucky,  from  Farm- 
ers to  West  Liberty. 


United  States  Engineer  Office, 

Louiaville^  Ky.^  August  15, 1887. 

GSNEBAL:  I  have  the  hoDor  to  tranBinit  herewith  the  annual  reports 
OD  the  works  ander  my  charge  for  the  fiscal  year  ending  Jane  30, 1887. 
I  was  assisted  by  First  Lieat.  Eugene  J.  Spencer,  from  November, 
1886,  to  the  end  of  the  fiscal  year. 

Yer}'  respectfully,  your  obedient  servant, 

Amos  Sticknby, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S,  A, 

1837 
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DD  X. 

[MPROYEMENT  OF  THE  FALLS  OF  THE  OHIO  RIVER    AT  LOniSTrL.L.Ey 

KENTUCKY. 

By  the  river  and  harbor  act  approved  August  5, 1886,  this  work, 
which  at  first  consisted  of  the  eulargement  of  the  upper  portion  of  the 
Louisville  and  Portland  Ganal«  was  made  to  include  ti^e  enlargement  of 
the  basin  of  the  canal  just  above  the  locks. 

ENLARGEMENT  OF  UPPER  PORTION  OF  LOUISVILLE  AND  PORTI.AND 

CANAL. 

This  work,  which  was  begun  in  July,  1885,  has  been  carried  on  dor- 
ing  the  fiscal  year,  when  the  stage  of  river  would  permit. 

The  progress  has  not  been  as  rapid  as  it  should  have  been.  One  of 
the  contracts  for  excavation,  embracing  the  lower  section  of  the  work, 
was  completed  in  December,  1886.  On  the  other  two  contracts  it  was 
found  necessary  to  extend  the  time  to  December,  1887. 

In  the  river  and  harbor  act  of  August  5, 1886,  an  appropriation  of 
$150,000  was  made  for  this  work,  of  which  $100,000  was  available  for 
this  portion,  and  $50,000  for  the  enlargement  of  the  canal  basin. 

It  was  determined  to  apply  the  $100,000  to  the  construction  of  a 
portion  of  the  new  wall,  which  is  to  separate  the  enlarged  canal  from 
the  river.  After  due  advertisement  the  work  was  awarded  to  and  con- 
tract made  with  the  Salem  Stone  and  Lime  Company,  of  Louisville,  Kj. 
The  stone  to  be  used  is  the  oolitic  limestone  from  the  quarries  of  Salem, 
Ind.,  and  the  cement  the  best  quality  of  Louisville  manufacture.  The 
contract  covers  a  length  of  wall  of  about  1,750  feet,  reaching  from  the 
railroad  bridge  to  the  eastern  extremity  of  the  wall,  about  opposite 
Tenth  street,  with  two  openings  of  125  feet  each,  where  it  is  proposed 
to  construct  sluices.  The  company  soon  got  to  work  preparing  stone, 
and  began  building  June  1, 1887.  At  the  end  of  the  month  they  had 
laid  630.82  yards.  The  rock  bottom  at  the  site  of  the  wall  was  found  in 
X)laces  to  be  shattered  below  grade  by  the  blasting  in  excavating,  and 
the  work  of  removing  this  has  been  done  by  a  small  force  of  hired  labor. 
The  report  of  Mr.  G.  W.  Shaw,  assistant  engineer,  is  appended. 

ENLAEama  basin  of  canal. 

This  work  consists  in  widening  that  part  of  the  canal  which  extends 
from  the  new  locks  to  the  basin  above,  a  distance  of  about  800  feet. 
The  present  width  is  90  feet,  and  the  enlarged  width  will  be  215  feet 
The  object  of  this  enlargement  iato  permit  boats  coming  out  of  the  lock 
to  pass  boats  that  are  lying  in  the  canal  at  the  head  of  the  locks  wait- 
ing to  come  in.  In  the  river  and  harbor  act  approved  August  5,  1886, 
$50,000  was  appropriated  for  beginning  this  work.  After  due  adver- 
tisement a  contract  was  made  with  Gleason  &  Gosnell  for  making  tiie 
necessary  elccavations.  They  commenced  work  in  the  latter  part  of 
January,  and  at  the  end  of  the  fiscal  year  had  excavated  66,246  cubic 
yards  of  earth  and  341  cubic  yards  of  rock. 

The  excavated  material  is  being  ])laced  on  the  lock  grounds  to  raise 
them  above  the  extreme  height  of  river  floods.  The  total  amount  of 
excavation  required  is  estimated  at  124,000  yards  of  earth  and  13,000 
yards  of  rock.  The  new  retaining-wall  will  require  about  5,200  cubic 
yards  of  masonry.    A  change  of  position  of  the  buildings  used  as  shops 
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%nA  stoce-hoases  became  necessary  and  some  of  these  have  been  removed. 
It  is  proposed  to  apply  any  fands  that  may  become  available  during 
the  next  fiscal  year  to  a  continuation  and,  if  possible,  completion  of  the 
excavation  and  constniction  of  the  new  wall. 

The  report  of  Mr.  J.  P.  Glaybrook,  assistant  superintendent,  is  ap- 
liended. 

The  commercial  statistics  will  be  fonnd  in  that  part  of  the  repoit  relat- 
ing to  the  Lonisville  and  Portland  Canal. 

Money  statement. 

Jaly  1, 1SS6.  UDonnt  available tS17,449.82 

AmoDnt  impropriated  by  act  approyed  August  5, 1886 150,000.00 

367, 449. 82 
Joly  1, 18H7,  amoant  expended  during  fiscal  year,  exclusive  of 

liabtliticB  oatotandiDg  July  1, 1886 65,4.35.60 

July  1,  1887,  outstanding  liabiUties 21, 092^11 

86,527.71 

July  1, 1887,  amount  available 280,922.11 

f  Amoiinl  (estifliated)  required  for  oompletion  of  existing  project,  head  of 

I      eanal 935,363.00 

i  Amoqnt  (estimated)  required  for  enlarging  basin..... 70,000.00 

^1  Amoontthatcanbeprofitablyexpendedin  fiscal yearendingJnne30, 1889  370,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V.    harbor  acts  of  1866  and  1867. 


Aftrmet  pffnpotdUfar  excavation  of  about  137,000  oubio  yarda  of  earth  and  rock  for  en- 
imrgememi  of  eamal  batm,  received  in  response  to  attached  advertisement  dated  Louisville, 
£f ..  Xeitmber  5,  1886,  and  opened  December  8,  1886,  btf  Lieut.  E.  J.  Spemter,  Corps  of 


Tfm       Si 


of  bidders. 


DvMUMcDoiMld 

n«eis  H.  Stttth. 
aLMeOowdd... 

M.  WUllMBiB.  l£oy 
Patrick  K.  Bomeh,  G.  W. 


T.lmhin  Marrto,  T.  H. 


I  J.  J.  SUpnaa  Sl  Co..  A. 

I  Mm  B.  Lyle,  Fredeilek 

•    Dtfen. 


c5 

It 

*»  a 

n 

e  A   . 

Totid 
coat. 

Was 

10.  W 

150,140 

.45 
.42 

1.70 
LIO 

77,000 
06.380 

.12 

L40 

.95 

57.880 
66,000 

.44 

1.29 

71,800 

.27 

.00 

46,180 

.M 

.82 

52,820 

.24 

.80 

40,160 

.171 

L05 

85,850 

Date  when 

woik 

will  be  com* 

menoed. 


5  days  alter 
contract  is 
signed. 

Mar.  1, 1887 

As  soon  as 
weather 
win  per- 
mit 

Mar.  tl887 

Ji|n.l.*87.if 
onlered. 

Within  80 
days*  no- 
tios  fhvm 
U.  S.  En- 
li^ineer  Of- 
fice. 

Jan.  1,1887 

Mar.  1,1887 
Mar.  1, 1887 
Jan.  15, 1887 


Date  when 

work 
will  be  com- 
pleted. 


Oct.  1,  1887 


Jan.  1,1888 
Dec.  16, 1887 


Oct.   1,1888 
Deo.  1,1887 

Within  365 
working 
days  from 
commence- 
ment. 

Jan.  1,1888 

Dec  81, 1888 

Deo.  1,1887 

Jan.  1.1B88 


Number  of  men  to 

be  employed  on 

the  work. 


As  many  as  there 
may  be  room  for. 

Fifty. 

SSminimnm;   150 
maximum. 


Seventy-flTe. 

100  average  per  day. 

100  to  150,  or  an 
equivalent  in  ex- 
cavating machin- 
ery. 


One  hundred. 
100  or  more. 
One  hundred. 
One  hundred. 


I 
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Ahstrtwt  ofi)ropo8alefor  conatruotion  o/9,0CX)  ctibio  yards  (more  or  le8$)  of  canal  wall^  re- 
ceived in  response  to  aitaohed  tuivertisement  dated  Louismlle,  Ky.^  November  5,  1886,  mmd 
opened  Deoemher  8,  1886,  hy  Lieut,  E,  J,  Spencer ^  Corps  of  Engineers, 


No. 

KfunoB  of  bidders. 

Price 

per  cubic 

yard. 

Total  cost. 

When  work  wiUbe 
commenced. 

Wben  woi^ 

wUlbe 
completed. 

1 

(Horace  Soott 

111.  25 
10.00 
13.00 
10.70 
11.50 
10.43 
11.44 
13.00 

13. 48 

14.34 
18.27 
11.92 

10.89 
13. 21 

|101,250; 
144,  OOOS 
117,000 

96,300 
103. 500 

93,870 
102, 060 
117, 000 

121,320 

129.000 
164. 430 
107,280 

08,010 
119, 100 

Mavl.  1887 

Dec    15  1RS7 

•J 

^Henry  F.  Holmes 

John  J.  ShlDmaii  Sl  Co  ......... 

do 

Sept.  90,  lft« 
Kov.     1. 1R88 

3 

David  T".  Johnson  .,--t-,-t,^-t- 

April  15. 1887 

4 

William  F.  Shanks 

Januarv  1.  1887..... 

Nor.  :*5, 1SS8 

5 

Salom  Stone  and  LimeCompany . 

Francis  H.  Smith 

Marshall    Morris,  T.  H.  Mc- 

Michael. 
Patriclc  £.  Roaoh,  George  W. 

Lewis. 

C.  I.  McDonald 

March  1. 1887 

Dec.  31.  liWT 

6 

do 

Deo.      1. 1HS7 

7 
8 

9 

January  1,  1887 

Within  thirty  days*  notice 
ftom  U.  S.  EnKinocr 
Office. 

April  15, 1887 

Jan.      1, 1888 
Dec.  31.1887 

Deo.   15, 1687 
Deo.     1.1888 

10 

Scott  Webber 

A  H  early  as  river  w  ill  allow . 
Five  days  after  contract 
is  signed. 

April  1,1«87 

JnnA,  1887  ' r r-- 

11 

Donald  McDonald 

Deo.  15^1887 
Doc.      1. 18F7 

12 

Thomas  Mnmford .............. 

13 

I.  V.  Hoacir* 

Dec..        1887 

*  Beceived  and  opened  2.15  p.  m.  December  8, 1886,  by  MaJ.  A.  Sticknoy. 

Abstract  of  contracts. 

Name :  Gloason  &  Gosuell.  Date:  January  13, 1887.  Purpose  and  consideration:  That 
the  said  Qleaaon  &  Gosuell  shall  perform  the  folio winf^r  work,  yiz  :  124,000  eabie 
yards,  more  or  less,  of  earth  excavation,  and  13,000  cubic  yanls,  more  or  leas,  of 
solid  rock  excavation,  for  enlarging  the  basin  of  the  Louisville  and  Portland 
Canal  at  the  head  of  the  locks;  that  the  said  Maj.  Amos  Sticknoy  shall  pay  the 
said  Gleason  &  GosneH  for  the  said  excavation  as  follows :  For  earth  excavation, 
17^  cents  per  cubic  yard ;  for  solid  rock  excavation,  91<05  per  cubic  yard.  Meas- 
urements to  be  made  in  place. 

Name:  The  Salem  Stone  and  Lime  Company.  Date :  January  15, 1887.  Purpose  and 
consideration :  That  the  said  Salem  Stono  and  Lime  Company  shall  constnict  9,000 
cubic  yards,  more  or  less,  of  the  new  wall  for  the  Louisville  and  Portland  Canal; 
that  the  said  Mi^.  Amos  Stickney  shall  pay  the  said  Salem  Stone  and  Lima  Com- 
pany for  said  construction  the  sum  of  (10.43  per  cubic  yard,  on  monthly  estimates, 
as  provided  for  in  the  specifications. 


REPOBT  OF  MR.  GRANVILLE  W.  SHAW,  ASSISTANT  ENGINRBR. 

United  States  Engineer  OrFics, 

Louisville f  Ey,,  July  25,  1887. 

Major  :  I  have  the  honor  to  submit  the  foUowin^i:  report  of  operations  on  improv- 
ing the  Falls  of  the  Ohio  Biver  at  Louisville,  Ey.,.for  the  fiscal  year  ending  Jane  30,  * 
1887. 

The  present  project  is  the  enlargement  of  the  upper  end  of  the  Loaisville  and  Port- 
land Canal,  and  is  being  executed  in  accordance  with  plans  recommended  by  Lieut. 
Col.  William  £.  Merrill,  Corps  of  Engineers,  in  his  annual  report  for  1883,  with  some 
modifications  suggested  in  his  report  for  1885. 

The  work  has  ueen  carried  on  under  four  contracts,  viz :  with  George  W.  Lewis,  for 
excavating  earth  and  solid  rock  on  the  lower  section ;  with  John  Molloy,  for  excavat- 
ing earth  and  solid  rock  on  the  middle  section ;  with  Gleason  &  Gosnell,  for  ex- 
cavating solid  rock  on  the  upper  section ;  and  with  the  Si^om  Stone  and  Lime  Com- 
pany, for  constructing  the  new  canal  wall.  The  contracts  with  Lewis  and  Molloy 
were  executed  on  July  1,  1885,  the  work  to  be  completed  by  December  31,  1886. 

The  lower  section,  Lewis,  contractor,  was  finished  to  grade  November  24, 1886.  By 
a  supplemental  contract  the  time  for  completing  the  middle  section,  Molloy  cou- 
tractor,  was  extended  to  December  31, 1887.  The  original  contract  with  Gleason  d& 
Gosnell  for  the  upper  section  was  executed  August  4,  1885,  with  the  provision  that 
the  work  was  to  be  completed  by  December  31,  1886.  By  a  supplemental  contract 
the  time  was  extended  to  December  31,  1887.    The  contract  with  the  Salem  StooQ 
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and  Ume  Company  for  oonstruoting  the  new  canal  wall  was  exeoated  January  15 

On  the  middle  eection  the  earth,  loose  and  solid  rock,  and  dry  wall  have  nearly  all 
been  remoTed  and  about  18  per  cent,  of  the  solid  rock  excavation  raade  to  grade. 
Tbs  contractor  oootinned  work  until  November  24,  It^,  on  which  date  he  was  run 
out  by  high  water.  He  began  pumping  and  removing  n?ud  on  the  11th  of  May.  1887, 
and  oil  the  20th  of  the  same  month  commenced  using  his  steam -drills.  On  June  6 
rock  excavation  was  resumed,  and  the  work  has  proceeded  without  interruption 
sisoe.  On  the  upper  section  work  was  continued  during  the  fall  of  1886,  until  No- 
vember 19,  at  which  time  the  work  was  flooded  by  a  rise  in  the  river,  and  nothing 
further  was  done  until  July  27,  1887,  when  the  contractors,  having  pumped  out  their 
qiuny,  beji;:an  nsini^r  their  steam-drills. 

On  the  8th  of  December,  1886,  bids  were  opened  for  the  construction  of  about  9,000 
cubic  yards  of  masonry  in  the  new  canal  wall,  and  the  contract  was  awarded  to  the 
Salem  Scone  and  Lime  Company,  of  Iiouisville,  Ky.  About  the  middle  of  April  the 
contnclois  began  pumping  oot  their  foundation  pit,  but  before  any  work  could  be 
done  a  sadden  rise  in  the  river  flooded  the  work,  and  it  was  not  until  the  26th  of  May 
that  the  water  and  heavy  deposit  of  mud  were  removed.  In  clearing  the  foundation 
of  the  wall  it  was  discoveied  that  the  ledge  below  the  grade  was  uadly  shaken  in 
■ome  places,  fkt>m  the  effect  of  blasting  in  excavating  the  solid  rock  above,  and  a 
Miall  feces  of  laborers  was  employed  to  remove  this  material  in  advance  of  the  con- 
tTMtor's  work.  The  first  stone  was  laid  in  the  wall  on  June  1,  and  the  work  has 
Itfoeeedcd  since  without  interruption  by  water.  The  approximate  quantities  to  be 
on  the  upper,  middle,  and  lower  sections  were  estimated  as  follows : 


Katerials. 


Zartb  exraratiofi 

Sottd-rork  excaration. 
htme  rw!k  esca vstion 
Dij  vail  reowTed 


Upper  Bec- 

tion.  Gleason 

Sl  Goenell. 


CMneyard*. 


110,000 


Middle  eeo- 

tion,  Jolin 

Molloy. 


Cubic  yards. 

94,461 

46, 449 

1,500 

4,152 


Lower  sec- 
tion, Georf^e 
W.  Lewis. 


OubUyardt, 

103,856 

37,402 

500 

6,413 


The  following  quantities  had  been  removed  from  the  upper  and  middle  and  lower 
secticms  on  June  30,  1887  : 


Materials. 


exeaTation , 


^viilraMvsd 


Upper  seo- 

tioii,  Gleason 

Sc  Gosnell. 


Middle  sec- 
tion, John 
Molloy. 


Lower  sec- 
tion, George 
W.  Lewis. 


Cubieyardt. 
'"'i5,"446.'84' 


Cubieyards. 

0.3, 000. 06 
0, 303. 43 
4. 633.  hO 

11,069.89 


Cubieyardt. 

86, 649. 18 

32, 897. 16 

8, 813. 21 

9, 922. 50 


The  following  shows  the  amount  of  materials  excavated  and  masonrv  laid  during 
tbs  lacal  year  ending  June  30,  1887 : 


Materiak. 

Upper  sec- 
tion, Gleason 
Sc  Gosnell. 

Middle  sec- 
tion, John 
Molloy. 

Lower  sec- 
tion, Geori;e 
W.  Lewis. 

Canal  wall, 

Salem  Stone 

and  Lime 

Company. 

f^oesTttion 

Oubieyard». 

OubU  yaardiL 

21,261.90 

9, 309. 43 

3, 513. 40 

8,727.99 

ChibUyafda, 

7,881.43 

17.624.66 

6,449.21 

2, 057. 50 

OuMe  yards. 

13.733.44 

PtywinMaored 

630  8£ 

— 

Very  respectfully,  your  obedient  servant, 

*«j.  AMOS  Sticknet, 

C9rf§  of  Engineen,  XT.  8.  A, 

8872  BNG  87 116 


Granville  W.  Shaw, 

AsBiBtant  Engineer, 
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bepobt  of  mr.  j.  p.  clatbr0ok|  assistant  superintendent  louisvills   and 

portland  canal. 

United  States  Louisville  and  Portland  Canal  Office, 

Louisville,  Ey,,  July  27, 1837. 

Sir:  I  have  the  honor  to  report  to  you  on  the  ''enlargement  of  the  basin  of  the 
Lonisville  and  Portland  Cana},  at  the  head  of  the  locks,"  that  Messrs  Gleason  &.  Go9- 
nell  commenced  work  nnder  their  contract  for  excavation  dated  January  13,  1^587,  on 
January  26,  VkHf  and  have  since  continuously  prosecuted  their  work  as  follows : 

Earth  excavation cubic  yards..  66,246 

Bock  excavation...^ do....         ^1 

The  contractors,  Messrs.  Gleason  <&  Gosnell,  have  on  the  work  three  hoisters,  thir- 
teen cars,  and  one  steam-drill. 

On  the  27th  of  January,  1887,  a  contract  was  made  with  William  Newhouse,  of 
New  Albany,  Ind.,  to  move  the  eneineei's  tool-house,  the  carpenter's  shop,  and  the 
framing-shed.  The  engineer's  tool-house  has  been  moved  to  a  position  near  tne  snper- 
intendent's  office,  out  of  the  way  of  the  excavation,  where  it  will  remain  till  its  new 
site  shall  have  been  prepared. 

The  carpenter's  shop  has  been  moved  from  its  orig^inal  position  and  plaoed  on  its 
new  site.  The  framing-shed  has  been  moved  to  one  side,  out  of  the  way,  and  waits 
but  the  grading  of  the  new  site  selected  for  it.  The  old  shop's  cistern  has  been  torn 
down,  the  bricK  hauled  off  and  cleaned.  Some  of  them  have  been  used  in  the  oon* 
strnction  of  the  new  cistern ;  some  are  still  on  hand,  and  are  to  be  used  in  foundation 
pillars  of  the  shops.  The  old  planing-mill  has  been  torn  down.  All  serviceable  ma- 
terial has  been  preserved  for  future  use.  Of  the  new  material  needed  for  reconstruc- 
tion a  part  has  been  received  and  a  part  is  still  lacking.  A  new  cistern  has  been 
built.  Upon  an  examination  of  it  the  plastering  was  found  to  be  defective  in  spots. 
It  was  gone  over,  and  all  bad  places  replastered.  It  is  thought  now  the  cistern  will 
be  found  entirely  water-tight.  No  pipes  for  conducting  water  to  the  new  cistern  have 
as  vet  been  laid,  as  it  is  desired  to  have  the  new-made  ground  settled  as  much  as  pos- 
sible. 

Very  respectfully,  your  obedient  servant, 

J.  P.  Claybrook, 
AasistoRt  Superintendent. 

Mbj,  Amos  Stickney, 

Corp$  of  Engineers,  U,  S.  A. 


D  D  2. 

IMPROVEMENT  OF  THE  INDIANA  CHUTE,  FALLS  OF  THE  OHIO  RIVER. 

Work  on  this  chute  was  resumed  September  15,  and  continued  till  "No- 
vember 18,  when  the  rise  in  the  river  compelled  a  stoppage  of  work.  A 
considerable  portion  of  the  right-hand  ledge  was  removed,  adding  about 
40  feet  for  a  distance  of  about  300  feet  to  the  available  width  of  the 
channel.  The  cross  dam  at  the  head  of  the  falls  was  found  to  need 
considerable  repair,  much  of  the  top  planking,  and  in  some  places  the 
timber  work  and  stone  filling,  having  been  carried  away. 

Repairs  were  made  so  as  to  place  the  dam  in  very  fair  condition.  The 
movable  dam  across  the  middle  chute  and  the  portion  of  dam  extending 
into  the  Indiana  Chute  were  raised  during  the  extreme  low  water  and 
found  to  be  in  fair  order,  needing  small  repairs,  which  were  made. 

In  order  to  obtain  exact  information  concerning  the  surface  slopes 
of  the  water  in  Indiana  Ohute  at  various  stages  of  the  river,  eight 
gauges  were  placed  along  the  river  bank  extending  from  a  point  about 
2,300  feet  above  the  dam,  to  a  point  opposite  liock  Island.  These 
gauges  have  been  read  at  various  stages  of  rising  and  falling  river,  and 
the  records  present  some  valuable  and  curious  information  conceroing 
the  changing  of  the  slopes. 
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We  fortunately  succeeded  in  placing  the  upper  gaage  at  about  the 
crest  of  the  falls  slope.  A  project  for  improvement  of  this  chute  was 
sobmitted  to  the  Chief  of  Engineers,  Kovember  1, 1886. 

The  project  had  in  view  the  making  of  a  channel  by  suitable  dikes 
at  moderate  cost,  navigable  for  coal  boats  at  all  stages  when  they  could 
reach  Louisville.  With  such  a  channel  th*e  canal  would  be  relieved  to 
such  an  extent  that  its  capacity  would  be  sufficient  for  the  rapid  pas- 
sage of  all  commerce  needing  to  use  it  for  many  years  to  come.  The 
estimated  cost  of  this  projected  work  was  $200,000. 

As  this  work  is  provided  with  funds  from  the  appropriation  for  im- 
proving the  Ohio  Biver,  the  estimate  will  be  found  in  the  report  of 
Lieut.  Ck)l.  W.  E.  Merrill,  Corps  of  Engineers,  the  officer  in  charge  of 
that  work. 

The  application  of  any  funds  that  might  become  available  during  the 
next  fiscal  year  would  be  the  continuation  of  rock  excavation  and  re- 
pairs of  dam,  and  construction  of  dike. 

The  oommercial  statistics  will  be  found  in  that  part  of  the  report  re- 
lating to  the  !Lonisville  and  Portland  Canal. 

Money  statement. 

July  1, 1886,  amoniit;  available $4,262.15 

Allotineat  from  amoant  appropriated  by  act  approved  Aagust  5, 1886 20, 000. 00 

24, 262. 15 
July  1, 1897,  amount  expended  darmg  fiscal  year,  exclusiye  of  liabilities 
OQtiteiidlng  July  1,  lo8d 4,488.19 

Jnlyl,  1887,  amoont  available 19>773.96 

i Amoant  (estimated)  reqniied  for  completion  of  existing  project 130, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    30..  000. 00 
Sttbodtted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   barbor  acts  of  1^66  and  1867. 


DD  3. 
OPERATING  Amy  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 

The  canal  has  been  kept  in  good  coudition  and  was  open  for  passage 
of  oommeroe  two  hundred  and  ninety-two  days,  and  closed  seventy-three 
days.  The  cloeing  was  caased  by  high  water  for  the  unusual  period  of 
fiitynine  days,  when  boats  pai^sed  over  the  falls;  by  ice,  eleven  days, 
umI  by  dredging  at  lock  gat^,  three  days. 

Considerable  repairing  has  been  done  to  lock  gates,  the  dwelling- 
house  for  assistant  superintendent,  office,  bridge  floors,  and  floating 
plant 

The  long  duration  of  high  water  left  a  large  amount  of  deposit  in  the 
fUttl  and  locks,  which,  as  yet,  has  only  been  partially  removed.  A  new 
iron-boll  dredge  was  finished  and  set  to  work  during  the  year,  and  one 
of  the  old  ones  transferred  to  the  Kentucky  Elver  work. 

A  new  towboat,  tender  for  the  dredge,  was  also  finished  and  placed 
at  work,  and  it  is  proposed  to  dispose  of  the  old  one,  which  is  almost 
Boaeniceable,  at  public  sale. 

The  locks  and  part  of  canal  adjacent  have  been  supplied  with  electric 
I>Ciit8,  the  plant  being  placed  by  the  Fort  Wayne  Jenney  Electric  Light 
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Coinpauy.    One  of  the  eiigine-liouses  was  enlarged  to  accommodate  the 
dynamo,  a  twelve-light  machine,  and  its  engine. 

The  work  of  enlarging  the  basin  of  the  canal  just  above  the  locks  is 
well  under  way,  with  funds  provided  in  the  appropriation  for  improving 
the  Falls  cf  the  Ohio,  and  the  report  of  the  work  is  under  that  heacL 

This  work  has  necessitated  the  changing  of  position  of  a  number  of 
the  bnildings  used  as  shops  and  store-houses. 

A  large  amount  of  old  unserviceable  iron  and  other  material  which 
had  been  collecting  for  a  number  of  years  was  sold  at  public  sale.  The 
high  canal  banks  above  the  lock- walls  have  continued,  as  in  past  years, 
to  slide,  and  it  is  proposed  during  the  coming  year  to  pave  the  lower 
part  of  these  slopes  and  to  flatten  the  upper  part. 

It  is  also  proposed  to  build  two  new  mud-scows  of  larger  dimensions 
than  those  now  in  use,  in  order  to  utilize  the  greater  capacity  of  the 
new  dredge.  The  guard-gates,  at  both  old  and  new  locks,  are  showing 
such  signs  of  decay  that  it  is  necessary  to  provide  for  the  building  of 
new  ones,  and  the  chains  for  moving  the  gates  will  have  to  be  renewed. 
The  coal  used  for  all  canal  purposes  during  the  year  was  furnished 
under  contract  by  Mr.  Austin  H.  Dugan,  and,  after  due  advertisement, 
contract  was  again  awarded  to  Mr.  Dugan  for  furnishing  coal  for  the 
coming  year.  At  the  beginning  of  the  year  the  hull  of  the  new  tow- 
boat  was  being  constructed,  under  contract,  by  M.  A.  Sweeny  &  Bro., 
of  Jeffersonville,  Ind. 

On  August  9, 1887,  proposals  were  opened  for  the  machinery  of  this 
boat,  and  contract  awarded  to  the  same  firm.  The  boat  was  completed 
and  put  to  work,  as  heretofore  mentioned. 

The  usual  tables  accompany  this  report,  and  show  a  large  commerce 
passing  this  point. 

The  report  of  Mr.  Thomas  H.  Taylor,  superintendent  of  the  canal,  is 
appended.  The  estimate  for  cost  of  operating  and  care  of  the  canal  for 
the  fiscal  year  ending  June  30,  1888,  is  as  follows : 

Regular  pay-rolls $35,080 

Extra  labor 5,000 

MiscellaueonSy  fuel,  oil,  etc ^ 5,000 

Geueral  repairs 7,360 

New  guard-gates,  new  locks 8,000 

New  guard-gates,  old  locks 2,345 

Paving  slopes  above  look-walls 6,000 

Two  new  mud-scows 4,000 

Contingencies 5,000 

77;  805 

This  estimate  does  not  include  the  cost  of  a  new  dredge,  which  must 
soon  be  provided. 

Financial  Btaiement  far  the  fisoal  year  ending  June  30,  1887,  operating  and  care  of  Ixmis- 

ville  and  Portland  Canal^  Eentuokg. 


Beoelpts. 


Expenditarea. 


Items. 


Dry-dock . . . 
Auotlon  sale 
Dredi^iDj; ... 
Rent 

Total. 


Amount. 


$1,038.95 

1, 005. 20 

41.25 

97.50 


2,267.90 


Items. 


Office  and  ceneral  administratioii 

Canal  and  locka 

Dred^n^ 

Completing;  new  dredge  and  towboat 
Electtio  light 


AmoQOt 


$12, 920.  IB 

24.823.89 

12,882.44 

21,973.80 

2,917.02 


Total I      75,197.33 
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Simtewuni  shouring  f»9t  of  pa99ing  boats  and  freight  through  the  Louieeille  and  Portland 
Carnal,  Kentmcky^for  the  fiscal  year  ending  June  30,  1887,  including  all  expenditures  ess 
cept  for  new  dredging  plant  and  electric  light. 

Per  lockage $13.46 

Per  boat : 10.55 

Ptt^  ton 04 

Cosiy  exclusive  of  new  plant  and  dredging  and  electric  light. 

Per  lockage $10.02 

Per  boat 7.85 

Per  ton 03 


JkittUed  statemetU  of  expenditures,  operating,  and  care  of  Louisville  and  Portland  Canal 

Kentucky,  for  the  fiscal  year  ending  June  30, 1887. 


Dvte. 


July 


SoTcmber. 


1887. 


^.: 


T««al 


OflBee  and  general  ftdministration. 


1775.00 
960.00 
81L50 
775.00 
950.00 
670.00 


670.00 

8oaoo 

685^00 
99a  00 
835lOO 
850.  OJ 


9,70L60 


SoppUi 


$25.67 
27.67 
64.86 


1&64 
82.99 


5.85 
35.69 
32.50 
2a23 
66.63 

9.88 


34&51 


Miscella- 
neoas. 


Canal  and  locks. 


$375.73 
123.52 
135.61 
170.13 
80.71 
149.46 


158.73 
47.78 

135.78 

91.90 

1,066.35 

36.45 


2,572.17 


TotaL 

Labor. 

Supplies. 

Repairs. 

$1,176.40 

$1,180 

$89.00 

$921.75 

1, 101. 00 

1,185 

101.05 

883.07 

1,001.97 

1,185 

35.86 

1,419.10 

94&13 

1,185 

82.06 

1,884.07 

1,047.35 

1,185 

102.18 

l,40a80 

872.47 

1,215 

103.13 

541.20 

834.58 

1,185 

113.00 

202.35 

883.47 

1,200 

3.65 

2U0.10 

853.28 

1,200 

225.49 

348.60 

1,050.13 

1.210 

73.06 

590.21 

1,957.98 

1,210 

127.13 

38L56 

886.33 

1,240 

137.52 

407.75 

12,620.18 

14,880 

1, 194. 14 

0,249.75 

Total. 


$2, 190. 75 
2, 160. 12 
2, 639. 96 
8. 152. 65 
2, 747. 57 
1. 859. 33 


1.500.44 
1,412.75 
1, 774. 09 
1,873.27 
1,71&09 
1,785.27 

24, 823. 69 


Date. 


I8861. 

i-7 ^- 

JHMt 

Tf^Htber  ........... 

Ortoker 

Br 

1887. 

Aj*-- 

Tottl..... 


Dredging?. 

Electric 
light 

New 
plant. 

Labor. 

Supplies. 

Bepairs. 

Total. 

1830 
830 
830 
830 
830 
830 

8^ 
830 
830 
830 
862 
851 

$235.11 
148.05 
193.80 
240l17 
193.12 
11&81 

40.40 
19.50 
325.13 
180.51 
244.54 
272.74 

$77.83 
52.74 

169.44 
62.47 
26.81 

116.12 

16.25 
&50 

22.74 
7.22 

80.53 

50.41 

$1,142.44 
1,030.79 
1,192.74 
1,182.64 
1, 040. 93 
1,062.43 

888.65 
85&00 
1, 177. 87 
1, 017. 73 
1, 137. 07 
1, 174. 15 

10,084.98 

1,470.26 

15a  33 

$(,8.12 

6.75 
209.72 

.90 

1.80 

79L90 

2,510.73 

40.45 

1.65 

5,536.06 

• 

875.00 

150.00 

5,109.17 

10,013 

2.208.88 

640.56 

12,862.44 

2, 917. 02 

21,973.80 

Aggregate. 


$13,594.57 
5,840.38 
4, 99a  00 
5,230.42 
4,851.00 
9, 540.  CI 


3, 597. 57 
3, 806. 02 
9^080.31 
6,451.86 
4, 854. 19 
3, 857. 40 

75, 197. 33 


Money  statement. 

Jnlyl,  1886,  amnnnt  available $27,741.30 

^^Qeiit  from  amount  appropriated  by  act  approved  Jnly  5,  18H4 82, 320. 00 


^^  ly  1867,  amount  expended  dnring  fitical  year,  exclnsive  of 

.  Habilitiee  oaUtauding  Jaly  1,  1886 $71,629.61 

J*l7 1, 1887,  oatatanding  Uabilities 3,567.72 


110,061.30 


75. 107. 33 


Wy  1, 1887,  amoant  available ^34,863. 97 
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Abstract  of  proposals  for  furnishing  oealj  received  in  response  to  the  attached  adverUte' 
mentf  dated  June  14,  1886,  and  opened  July  15,  1886,  by  Major  Amos  Stidtneg, 
Corps  of  Engineers, 


CoaL 

1.  Aoatin  H. 
Dugan. 

2.  Jos.  Walton 
J^Co. 

QoantltT 
reqairML 

• 

Best  Pittebargh  ooal per  bushel.. 

Second  pool Pittsbarych coal .do 

Ohio  River  or  Kanawha  coal do 

Cents. 

84 

Cents. 

9 
9 

(*) 

BusheU, 
8^000 
900 
2^800 

•No  bid. 


Abstract  of  proposals  for  furnishing  engines  and  machinery  and  setting  up  same  on  the 
Louisville  and  Portland  Canal  totcboat,  in  response  to  the  attached  advertisement  dated 
July  19,  1886,  and  opened  August  9j  1886,  by  Ma^or  Amos  Stiokney,  Corps  of  Engint 


ITo. 


1 

2 
8 


Name  of  bidder. 


Hamlin  F.  Friab6 

M.  A.  Sweeney  A  Brother 
Ainslie,  Coohran  &Co 


Price  per 

whole  work 

complete. 


17,690.80 

•4»7O0l0O 

M6&00 


•Recommended  for  acceptance. 

Abstract  of  proposals  for  furnishing  forage,  received  in  response  to  the  attached  advertise- 
ment dated  April  &,  1887,  and  opened  May  28. 1887,  in  the  absence  of  Major  Amos 
SUckneyf  Corps  of  Engineers,  by  B,  JET.  Cooper,  clerk. 


Articles. 

1.  B.B.Con- 
nor. 

2.  Oea  Becker. 

3.  Casler,  Trox- 
ell  St,  Co. 

Quantity 

(more  or  less) 

required. 

Best  timothy  hav .....Der  cwt.. 

$0.65 
.85 
.85 

.75 

$0.64 
.84 
.85 
.76 

$0.60 
.84 
.80 
.84 

10.000  poands. 
800  baahela. 

Best  black  oats Der  bnshel. . 

Best  wheat  straw* Der  cwt . . 

600  pounds. 
600  pounds. 

Best  middling  bran do  — 

Total  cost 

176.25 

172.25 

1V7.54 

Abstract  of  proposals  for  furnishing  coal,  rec^vedin  response  to  the  attached  advertisemem- 
of  April  28, 1887,  and  opened  May  28, 1887,  in  the  absence  of  Major  Amos  Stickney,  Ck>rp^ 
of  Engineers,  by  B.  R.  Cooper,  clerk. 


CoaL 

1.  Byrne  A. 
Speed. 

2.  A^ustin  H. 
Bugan.* 

8.  Joseph  Wal- 
ton &  Co.t 

Quantity 

(more  or  less) 

required. 

Best  Pittsburgh  coal .per  bushel. . 

Second  pool  Pittsburgh  coal. . . .  .do . . . . 
Ohio  River  or  Kanawha  coal do.... 

$0.1U 
.Hi 

7'.  60 
7.50 

$0.11 

.11 

.08 

7.25 

7.5  0 

$0.10 
.10 

1,000  bushels. 
900  bushels. 
24,800bnshe]a. 
8  tons. 
8  tons. 

Anthracite  egg  coal per  ton.. 

Anthracite  nut  coal do 

6.75 
7.00 

TotiU  cost 

3,454.50 

8,301.00 

*  Recommended.       t  Received  after  the  hour  of  opening,  and  no  bid  on  third  item. 
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JJkttrmei  tf  propwaU  for  furnishing  20,000  pounds  (more  or  less) pure  Northern  Lake  ice, 
rtodsed  in  response  to  the  attached  advertisement,  dated  April  28,  1887,  and  opened  May 
2i  1387,  in  the  absence  of  Major  Amos  Stickneyf  Corps  of  Engineers,  by  B.  M.  Cooper, 
elerh 


Where  to  be  delivered. 


^^Had  StalM  EniEineer's  ofBoe,  507  West  CheetoTit 

^•Ueei percwt.. 

^Meb  «Aee  LooisTille  mud  Portland  Canal,  foot  Third 

^^leet perowt.. 

^tiaefLooiBTilleand  Portland  Canal do 

ToCiIeoat 


1.  Northern 

Lake  Ice 

Company. 


$0.50 
.60 


100.00 


2.  Wm.  Lock 
and  Joseph 
Jaoquemine. 


$0.50 

.50 
.50 


100.00 


Quantity 
required. 


10  poands  daily.* 

10  poands  daily. 
75  pounds  daily. 


J 


^, 


Si 


Xt 


*  Except  Sunday 
Abstracts  of  contracts. 

Aostin  H.  Dnj^an.  Date :  Jnly  23,  1886.  Purpose  and  eonsideraUon  :  That 
the  aaid  Anstio  H.  Dagan  shall  fnniish  coal  for  use  at  offices  in  Louisville,  Ey., 
and  at  the  Lioaisville  and  Portland  Canal,  for  the  fiscal  year  ending  June  30, 1887, 
aa  foUowa:  !£3,300  bushels,  more  or  less,  of  Ohio  River  or  Kanawha  coal :  9,800 
bnshelfly  more  or  less,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of 
seeond  pool  Pittabnrgh  coal ;  that  the  said  MaJ.  Amos  Stickney  shall  pay  for  the 
md  ooal,  when  delivered  as  required,  at  the  following  rates,  viz :  For  Ohio  River 
or  Kanawha  coal,  6i  cents  per  bushel;  for  the  best  Pittsburgh  and  second  pool 
Pittsburgh  coal,  8^  cents  per  bushel. 

we:  IL  A.  Sweeney  A  Bro.  Date:  August  17, 1886.  Purpose  and  consideration: 
That  the  said  M.  A.  Sweeney  &  Bro.  shall  furnish  the  labor  and  materials,  and 
shall  halld  and  set  up  in  complete  working  order  on  board  the  Louisville  and 
Portland  Canal  towboat,  a  pair  of  engines  and  machinery  as  requ^d  by  said 
specifications ;  thai  the  said  Mi^.  Amos  Stickney  shall  pay  the  sum  of  $4,700  for 
the  said  engines  and  machinery,  as  soon  as  practicable  after  acceptance  of  the 
work  by  the  United  States. 

le;  AoBtin  H.  Dngan.  Date :  June  13, 1887.  Purpose  and  consideration  :  That  the 
said  Anatin  H.  Dngan  shall  furnish  coal  for  use  on  the  Louisville  and  Portland 
Canal  and  offices  at  Louisville,  Kj.,  for  the  fiscal  year  ending  June  30, 1888,  as 
foUowB :  2S,300  bushels,  more  or  less,  of  Ohio  River  or  Kanawha  coal ;  11,800  bush- 
els, more  or  lees,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of  second 
pool  Pittsburgh  coal ;  8  tons,  more  or  less,  of  anthracite  egg  coal ;  8  tons,  more  or 
kfli,of  anthracite  nat  coal.  That  the  said  MaJ.  Amos  Stickney  shall  pay  for  the 
said  coaly  when  delivered  as  required,  at  the  following  rate's,  viz :  For  the  Ohio 
River  or  Kanawha  coal,  8  cents  per  bushel :  for  the  l^t  Pittsburgh  and  second 
pool  Pittabnrgh  coal,  11  cents  per  bushel ;  lor  anthracite  egg  coal,  $7.25  i>er  ton ; 
m  anthracite  nut  coal,  $7.50  per  ton. 


UEPOST  or  MB. 


THOMAS    H.  TAYLOR,   SUPERINTENDENT    OF    THE    LOUISVILLE    AND 

PORTLAND  CANAL. 


United  States  Louisville  and  Portland  Canal  Office, 

Louisvilley  Ky,,  July  1,  1887. 

8is :  I  lespectfally  submit  the  annual  report  of  operating  and  care  of  Louisville  and 
Portland  Cuial  for  the  fiscal  year  ending  june  30, 1887. 

The  canal  was  open  and  in  operation  292  days ;  it  was  closed  73  days ;  caused  by 
hi|di  water  59  daya,  oy  ice  11  days,  and  3  days  by  dredgi ng  at  lower  lock-gates.  The  old 
loeks  were  in  use  from  October  11  to  November  13, 1886,  on  account  of  low  water  Just 
below  Dovth  of  new  canal,  which  forced  the  boats. to  use  old  canal.  During  the  year 
4y706  vesnls,  representing  an  under-tonnage  of  1,157,250,  were  passed  through  the 
canal.  The  following  items  of  commerce  are  particularly  mentioned  as  passing 
throngh  the  canal  dnnng  the  3  ear :  25,850,801  bushels  of  coal,  66,479  tons  of  iron  ore. 
75v796  barrels  of  salt,  7,463,890  feet  of  lumber,  53,004  barrels  of  oil,  28,762  tons  steel 
tsjit,  34«790  bales  cotton,  7,443  barrels  of  whisky,  and  11,880  hogsheads  of  tobacco. 

Attaebed  find  tahle.     A  new  mudscow  was  completed  in  July,  1886,  and  a  portable 
flAee^Kf  the  Falls  of  Ohio  River  was  built.    The  Thenard  shutters  in  dam  were  fully 
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repaired.  A  house  to  hold  the  hose-reel  was  built  in  the  rear  of  office  at  the  loaka. 
The  new  dred^i^e  LouUville  arrived  from  Cincinnati  on  the  24th  of  August,  1SS3,  was 
received  and  put  to  work.  It  being  much  larger  than  the  old  dredges,  does  a  propor^ 
tionate  larger  amount  of  work  while  at  work,  but  unfortunately  has  had  to  Lay  ap 
frequently  for  repairs,  owing  as  much  to  lack  of  skill  in  handling  as  any  thing  else. 
On  March  19, 1S67,  the  new  tender  Major  McKenzie  was  received  to  take  the  place  of 
the  Walker  MorrU,  now  too  old  to  render  much  service.  The  upper  part  of  guard- 
gates  of  old  canal,  east  side,  which  had  rotted  down,  was  rebuilt.  The  crib  abatment 
at  mouth  of  old  canal,  bein^  completely  worn  out,  has  been  replaced  by  a  nevr  crib. 
The  lintels  of  eight  drums  in  well-holes,  new  locks  which  had  rotted,  have  been  r»- 
placed .  A  road  on  canal  bank  on  north  slue,  from  old  locks  to  Eighteenth-street  Bridge, 
was  opened  and  put  in  good  condition.  An  addition  to  engine-house,  north  side,  was 
built  to  hold  the  electric- light  engine  and  dynamo.  In  December,  1836,  the  electrie 
plant  was  received  and  put  in  successfhl  operation.  Four  new  friction-rollers,  cast- 
iron  housings,  were  put  in  lower  gates,  and  two  roUei-s  in  upper  gates.  New  well-hole 
frames  were  put  in  old  locks.  One  of  the  old  scows  was  cut  down,  a  new  bottom  and 
deck  made  to  it,  making  a  good  and  substantial  barge  for  carrying  coal  used  by  the 
dredges.  The  dwelling  of  assistant  superintendent  was  thoroughly  repaired,  the  re- 
pairs consisting  of  new  floors  in  three  rooms,  repainting  and  graining,  repapering, 
etc.  The  office  at  locks  was  repainted  and  calciminod.  The  timber  belonging  to  falls 
of  Ohio  River,  that  was  piled  on  south  side  of  canal,  was  removed  from  slopes  to  the 
top  of  the  bank  on  south  side  of  fence,  and  is  now  beyond  reach  of  high  water ;  a 
great  deal  of  this  timber  has  been  lost  by  high  water,  and  is  considerably  damaged, 
and  would  have  become  entirely  unfit  for  use  had  it  not  been  removed.  The  old 
wrought  and  oast  iron  which  has  been  accumulating  for  years  was  sold  at  auction  on 
March  4, 1887,  bringing  $1,546.22.  The  old  floor  over  Eighteenth-street  Bridge  waa 
leplaced  by  a  new  one.  The  steam-pipe  on  lock- wall,  south  side,  connecting  engine- 
house  with  upper  gates,  was  placed  under  ground,  inclosed  in  terra-cotta  pipe.  The 
enlarging  of  canal-basin  has  been  commenced,  and  is  now  well  under  wa^.  This  has 
necessitated  the  removal  of  the  store-house  belonging  to.  the  Falls  of  Ohio  River,  the 
framing-shed,  carpenter-shops,  and  other  buildings.  The  osage-orange  hedge  on 
south  side  of  canal  from  Fourteenth  street  to  the  locks  was  cut  and  trimmed  during 
last  August  and  September  (1886).  The  picket-fence  has  been  kept  in  repair.  Four 
new  spuds  h^ve  been  put  on  dredges.  Four  new  ladders,  two  long  and  two  short, 
have  been  made  for  use  of  diver  and  general  use.  The  towboat  Walker  Morris  has 
been  recently  put  in  working  order,  and  is  now  fit  for  service.  In  addition  to  work 
mentioned,  a  great  many  needed  repairs  were  made  to  boats^  houses,  machinery,  etc., 
and  all  the  daily  routine  of  labor  was  attended  to  by  the  employes  and  hired  labor- 
ers. On  account  of  the  duration  of  time  of  high  water  the  deposit  of  mud  during  the 
year  has  been  very  large,  amounting  to  over  4  feet  in  the  looks  and  in  the  upper  part 
of  oanal.  O^  account  of  heavy  coal  runs  but  Tittle  has  been  done  towards  removing 
the  mud,  but  will  possibly  be  able  to  remove  it  during  the  next  month  from  the  canal 
and  looks.  The  anchor-bolt  that  holdji  the  back  suspension  rod  of  upper  gates,  new 
looks,  south  side,  was  showing  signs  of  pulling  up,  and  a  new  one  was  put  in.  A  new 
hog  chain  was  placed  in  old  Jocks.  New  frames  were  put  down  for  windlasses  of  dry- 
dock.  New  grate-bars  were  placed  in  boilers  and  lowered  60  as  to  produce  more  steam^ 
which  was  required  for  electric-light  engine.  During  the  coming  fiscal  year  a  new 
dredge  should  be  provided  to  take  the  place  of  the  old  dredge.  No.  1.  This  dredge, 
by  a  thorough  overhauling,  could  be  made  to  do  service  for  several  years,  and  would 
render  valuable  service,  to  be  used  when  the  other  dredges  would  be  laid  up  for  re- 

5 airs,  and  even  three  dredges  can  at  certain  times  of  the  year  be  used  to  advantage, 
'he  guard-gates  of  both  old  and  new  locks  are  not  in  good  condition,  and  should  be 
replaced  by  new  ones.  The  walls  of  the  lower  locks  in  old  canal  should  be  raised  be 
tween  the  gates,  or  two  small  abutments  placed  on  both  sides,  so  as  to  prevent  boat* 
from  catching  on  the  walls.  The  Thenard  shutters  will  require  repairing.  The  apron- 
dam  extending  from  the  wall  requires  an  entire  new  set  of  top  logs  aad  a  new  covering. 
A  new  tower  is  needed  for  the  bell,  as  the  present  one  is  about  ready  to  fall.  New 
lintels  for  chain-drums  of  lower  gates  are  needed.  An  entire  new  set  of  chains  for 
the  gates  will  be  needed,  as  those  now  in  use  are  greatly  worn  and  frequentljp^  break- 
ing, thereby  causing  delay  in  passage  of  boats.  The  storeboat  requires  considerable 
repair.  The  warehouse  of  the  canal  will  require  a  new  roof.  The  concrete  on  lock- 
walls,  new  canal,  is  considerably  broken,  and  should  be  repaired.  Attached  find 
tables  giving  receipts  and  expenditures,  commerce  passing  Falls  of  Ohio  River  and 
Louisville  and  Portland  Canal,  and  all  the  necessary  tables  composing  the  annual 
report. 

Very  respectfully,  your  obedient  servant, 

Thomas  H.  Taylor, 
Superintendent  Louievill^  and  Portland  CanaL 
Maj.  Amos  Stickxey, 

Corps  of  Engineers,  U»  S,A.  , 
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Ammlftical  table  ahowiifg  amount  and  cost  of  excaration  hy  dredger  during  the  fecal  year 

ending  June  20,  1887. 

Time- 
Lost  by  high  water days..  88 

Lost  by  ice do....  20 

Lost  by  Sundays  and  national  holidays do....  53 

Lost  by  repairs ^ do 15 

Lost  by  coal  runs do 13 

At  work do 176 

Total 365 

Work: 

Cubic  yards  excavated 106,720 

Per  day 606 

Cost : 

Salaries  (per  day,  $27.43)  for  the  year (10,013.00 

Repairs  and  supplies  (per  day,  178.06)  for  the  year 2, 849. 44 

Total 12,862.44 

Cost  per  actual  working  day |73.0d 

Cost  per  eobie  yard  excavated .12 


Detailed  etatement  of  dredging  for  the  fiecal  year  ending  June  30,  1887. 


Ifcntb. 

Number  of  work- 
ing days. 

■      ■ 
O 

Lost  by  loo. 

Sundays  and  holi- 
days. 

Lost  by  repairs. 

Lost  by  coal  runs. 

Total  number  of 
days  lost. 

Number  of  days 
at  work. 

Amount  of  oxoa- 
vation. 

,^ ???f: 

26 
26 
26 
26 
26 
27 

26 
24 
27 
26 
26 
26 

5 
5 

4 
5 

4 

1 

5 
6 

4 

5 

10 

27 

31 
28 
24 
21 
21 
8 

26 
26 
26 
26 
20 
4 

0.  yd'g. 
13  360 

Awn/t....    X. 

12, 160 
13, 680 
19,440 
11  760 

ssSabi     ::;;.::::::.    

oSSr!!::::;:::::::::::::;. :..::. ..:... 

•*""** 

6 
14 

15 

21 

12 

0 

8 

oiciMbw  .'..'.'.'.'.mr.'..-- 

11  i     s 
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1887. 
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_  _    _ 

Mnsn 

••«••• 

4 
4 

4 

5 
4 

n-tk^.::::::::::::::::::::::::::::::::: 

5 
5 
1 
4 

3 
3 

7 

7 

9 

10 

22 

4  560- 

Ani 

7,360 
11,480 
22,800 
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Trtih                                 
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88  !      20  1      &3 

15 

1  " 

189 

176  1  ion  790 

1 

1 

Comfaratice  etatement  of  dredging  LouieviUe  and  Portland  Canal,  1882-87. 


Bate. 


iait-*8s 


Total 
cubic 
yards. 


111.916 
100. 7C0 
70.975 
102.312 
106,720 


Total  cost,  I     Daily 
repairs.  .  |  averajse 

salaries  nndl  of  exca- 
supplies.    I  vation. 


$18,382.39 

14. 148. 30 
21, 29a  27 

15. 860. 31 
12,862.44 


Cubic  ydt. 
571 
458 
457 
522 
606 


Average 
daily 
cost. 


$50. 36 
38.76 
5&35 
42.13 
35.24 


Number  of 

days  at 

work. 


19G 
2-.'0 
175 
196 
176 
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Siatementof  teBsels  passed  throvgh  the  Louisville  and  Pot'iland  Canals  Kentucky,  during  thB 
Jiscal  year  ending  June  30,  18S7,  toith  number  and  tonnagey  and  amount  of  oool,  iron 
steel  rails,  lumber ,  salty  oil,  cotton,  whisky,  and  tobacco. 


Date. 


1886. 

July 

Aogost 

September 

October 

November . 
December  . 

1887. 
Jannary  ... 
Febmary .. 

Haroh 

Amil 

May 

Jone 


Total 


Paaaenger- 
boats. 


I 


81 
79 
99 
95 

51 
60 


19 


34 
64 
68 
60 

700 


a  a 


83.801 
81,009 
24.986 
17.594 
11,496 
27,234 


10,072 


14,081 
26,426 
26, 817 
28.484 


Tow- 
boats. 


a 

p 


118 
80 
56 
56 
58 
88 


33 


30 

62 

126 

132 


253,533847 


g 

if 


a 

0 


12,567 
6,767 
8,658 
3,66ii 
5,8b8 

12,394 


Model 
barges. 


I. 

t3 


3812,520 
19  6,305 
654 
806 
1,255 
6,708 


3 
1 

22I 


6.820     3 


12,180 

7.203 

15.582 

17,839 


16 
29 
53 
55 


1,019 


4.051 

8,584 

17,583 

15.798 


108, 969,244  75, 708 


Coal- 
boats. 


I 


74 
8 


8 
86 
127 


92 


80 


81,820 
1,280 


1.290 
45,696 
51,298 


37,054 


32,680 


771  83,810 
119  51,170 


160 


68,811 


771853,919 


Square 
barges. 


.a 

a 


214 
144 

88 

88 

94 

278 


67 


107 
216 
254 
839 


1.889 


ft 


39,846 
23,240 
10,059 
11,988 
14,842 
56,958 


14.236 


22,978 
44,187 
51,060 
70,613 


360,007 


Govern- "S 
meiit 
boats. 


I 


I. 

P 


Ots 


M 
a 


12   r»7 

801,984 
2,  112 
8-    450 

16 1, 506 
1     424 


10 
11 
81 
18 


631 
644 

1. 812 
004 


16 
26 
21 
42 
37 


5 
15 


1299,214 


180 


TotaL 


a 


s 

§ 


554 
882 
270. 
288 
297 
576 


214 


290 
4T7 
650 
770 


4,768 


181.  ISi 

71,496 

4o.aa» 

8MM 

80.71* 
159wOI8 


88,  US 
120,854 
164,064 
201.  4U 


1.15T, 


Date. 


1886. 

Jnly 

Angost ... 
September 
October  ... 
November. 
December. 


1887. 
Janaary.. 
Febmary. 
March.... 

April 

MAy 

June 


Total. 


I 


Feet 
880,900 
400,200 
486,050 
445.050 
248,000 
1,102,800 


124,000 


1,012,430 
606,160 
866,400 

1. 182, 600 


7,468,890 


Bush, 

154,640 

94,800 

23,056 

4,005 

4,050,000 

4,826,000 


4, 414, 500 


2.654.000 

814,000 

5,560,750 

8,255,050 


25,850,801 


a 
O 


JBbU. 
6,181 
8.442 
1,896 
618* 
315 
4,255 


18,141 


2,976 
8,847 
9,262 
8.070 


58,004 


Tons, 


1,600 


1,800 


4,600 


4.612 
16,460 


28,762 


Tons. 

83,007 

2,883 

5 

46 

10 

6,818 


1,855 


2,024 

4,276 

10.613 

6,442 


66, 47^ 


i 


SbU, 

16,003 

6,961 

854 

914 

4,770 

10,544 


1,102 


2,415 

8,867 

12,349 

16,986 


75,796 


I 


Sales. 

8.018 

67 

8 

829 

649 

7,419 


2,921 


7.232 
1.084 
8.378 
8,786 


84,796 


u, 

i 


A 

» 


3 


SbU, 

Rhds. 

1,269 

2,214 

910 

1,689 

414 

804 

274 

289 

134 

100 

671 

266 

292 


884 

740 

1,511 

844 


7,443 


678 


816. 

786 
2,167 
2,782 


11,880 


471 
4M 
842 
950 
301 
340 


116 


175 


870 
535 


8,736 


APPENDIX   DD — ^REPOET   OF  MAJOR   STICKNEY. 


1851 


•tetonaif  of  reifseU  passed  over  the  falls  of  the  Ohio,  with  number,  tonnage, 
•at  of  coal,  iron  ore,  salt,  steel  rails,  etc,  for  the  fiscal  year  ending  June  '60,  1887. 


[XaTigable  days:  Ascending,  61;  descending,  142.    Total,  203.] 

DESCENDING  VESSELS. 


Ja!j 

A 


1J«7. 


^.: 


ot- 


Tow- 
boats. 


=1' 


a 
a 
o 
H 


I  t^ 

C 

c 

rf 

g 

s 

B 

S 

0    1 

O 

0 

5 

\^ 

H 

>^ 

H 

T 


.!  *16l'io.'483 

30.  ie»55-j 


18 
40 

28; 

3o; 

2ir 


10  940 
:B6,950 
22,570 
15.868 
16.50J 
9.300 


Xodal...    233129,184 


Model 
barges. 


2i:  4,563 
6       930 


26  5,101 
7315^996 
74  14, 772 
8823,048 


18 
1 


3»166i 
226 


30767,8U2 


4,160 


1712,800 


8 
22 
11 


6^150 

15,658 

8,800 


6547.553 


Coal- boats 

and  sqaare 

barges. 


-§ 

p 


8 


40 
17 


69 


237 

606 

53 

14 


1,188 


^ 


it 


Salt 


434 


26.280 
4,940 


51,822 

2491179, 181 

148,066 

312,050 

23,190 

2,016 


B6b. 


Iron 
ore. 


Tons. 


Steel 
rails. 


CoaL 


8.800  3,000 
8,4001,740 


I 


747, 435  12, 200  4|  740 


Tons. 


Buah, 


706,000 
10,623 


1,834,000 
9.900,  4,292,000 
1,800  8,706,000 
6.000  8,628,000 
5, 000      492, 000 


22,70019,177,628 

I 


Total. 


8 


a 
a 

o 

H 


84 
53 


484 


45,476 
22,422 


113  67,868 
389|234,886 
359,191, 558 
6441366, 625 
112  51,659 


36 


11,551 


1.793,991.974 


ASCENDIKa  VESSELS. 


PsawengeF' 
boats. 

Tow- 
boats. 

Model 
barges.* 

Coal-boats 

and  square 

barges. 

Iron 
ore. 

CoaL 

Total. 

Aggregate. 

Sala. 

i 
T 

• 

3 

1 

a 
g 

1 

S 

0 

g 

5 

1 

8 

0 

a 
5 

1 

a 

0 

1 

a 

0 

JZ5 

1 

0 
g 

1 

0 

IBB. 
^•17 

Tons. 

Bush. 

Aifist is]      flL2i6 

18 

6,216 

16 

6,690 

8q»nber !:L...  ... 

1 

Ortstnr 

1 

.--. 

VsTMiter 2^ 

1,627 

8 

L788 

"io    aiis 

94 
53 

167 
571 
623 
772 
128 
36 

2,460 

48,891 
22.422 

Deember -J 

Jmarr  

7 

4.033 

23 

4.841 

24 
58 

163 

39 

5 

13,889 
22.346 

1.672 

54 

M-2fi3 

89,626 

J^Sj 

Mmh 

▲nU 

49i    2d.045 
29]    17.878 
18|    11.016 

a;    a^ou 

6611,895 

7318^182 

7014,871 

8   1,987 

9l  7. 200 
9  7,200 
1      Ann 

'i,"66o 

24,000 
24.000 
24,000 

182  67,486 
264134,704 
19  a   KA  nj» 

802, 372 

326.262 

416, 708 

67,999 

11.551 

1^....   ;. 

16 

6.840 

ta 

m 

1.500 

667 

Total.... 

60, 4*1 

24853,064 

19 

15,200 

279 

152, 752 

72,000 

290,507 

1,282,4^1 
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Commerce  paaHng  ihefalU  of  the  Ohio  by  canal  and  hij  river. 


Date. 


Through  canal. 


188a.'8l 
1881-*82 
1882-*83 
1883-'84 
1884-^85 
1885-'8a 
1886.*87 


No.  of 
vessels. 


4.196 
8,964 
4,954 
4,346 
4,886 
5.037 
4,768 


Tonnage. 


1,124,838 
904,343 
1,328,455 
1, 070, 650 
1, 217, 231 
1. 254, 342 
1, 157, 250 


Desceodiog  open 
river. 


No.  of 

vessels. 


1,220 
1,793 
1,294 
1,884 
708 
1,296 
1,793 


Tonnage. 


377,055 
537,906 
308, 240 
432, 575 
231, 695 
408, 619 
991, 974 


Ascending  open 
lairer. 


TotaL 


No.  of 
vessels. 


5^3 
750 
179 
301 
95 
373 
667 


Tonnage.  ^^^^^^ 


vessels. 


140, 306 

220,965 

61, 802 

98,757 

24, 820 

102,536 

290,507 


5,019 
6,507 
6.427 
6,031 
5.688 
6.726 
7,22S 


1,642,199 
1,683,34 
1.6M,497 
1,601,981 
1, 473;  346 
1,765,497 
2, 438;  731 


There  passed  through  canal  and  open  river  during  the  fiscal  year  ending  Jane  30* 
1887,  the  following  items  of  commerce : 

Coal bushels..  45,100,4^4 

Lumber feet..  7,463,^90 

Iron  ore ^ tons..  72,719 

Steel  rails do 51,  Al&i 

Oil barrels..  53,004 

Salt do 75,795 

Whisky do....  7.443 

Cotton :.  bales..  34,796 

Tobacco hogsheads..  11,880 

Total  value  of  imports  at  this  port  for  the  fiscal  year  ending  June  30, 1887 .  $576, 279. 00 

Total  duties  collected  June  30,  1887 |318,3:J3.34 


louisville  and  portland  canal — ^drainage  rights. 

War  Department, 
Waahington  City^  December  32,  1886. 

The  Secretary  of  War  baa  tUe  honor  to  trandmit  to  the  Hoase  of  Rep- 
resentatives a  report  of  the  Chief  of  Engineers,  U.  S.  Army,  dated  Jaly 
17, 1885,  in  response  to  the  resolution  of  the  House  of  llepresentatives 
of  July  9,  1885,  as  follows : 

Whereas  by  the  terms  of  the  Joint  resolution  of  the  legislature  of  the  State  of  Ken- 
tucky, approved  March  28,  1872,  transferring  the  control  and  management  of  Uie 
Louisville  and  Portland  Canal  to  the  Government  of  the  United  States,  it  is  expressly 
provided  that  the  right  of  drainage  into  said  canal  is  reserved  to  the  city  of  Louis- 
ville; and 

Whereas  it  is  reported  that  the  United  States  engineers  in  charge  of  said  canal 
have  objected  to  the  exercise  of  that  right  upon  the  part  of  the  city  of  LfOoisTlUe; 
Therefore, 

Besohed,  That  the  Secretary  of  War  be,  and  is  hereby,  direct-ed  to  report  to  Congress 
whether,  in  his  judgment,  said  right  of  drainage  should  be  conceded  to  the  city  of 
Louisville,  and,  if  not,  the  reason  therefor,  together  with  such  information  upon  the 
subject  as  may  to  him  seem  proper  in  the  premises. 

The  report  of  the  Chief  of  Engineers  is  accompanied  with  report  of 
Maj.  Amos  Stickney,  the  officer  of  the  Corps  of  Engineers  in  charge  of 
the  Louisville  and  Portland  Canal,  and  its  accompanying  papers. 

The  Louisville  and  Portland  Canal  Company  was  incorporated  by  an 
act  of  the  legislature  of  Kentucky  approved  January  13, 1825. 

By  an  act  of  the  Kentucky  legislature  approved  February  21, 1842, 
amending  the  charter  of  the  canal  company,  the  board  of  president  and 
directors  of  the  canal  company  were  authorized,  when  so  directed  by 
the  stockholders  thereof,  to  sell  '*  the  shares  of  stock  owned  by  indi- 
viduals in  said  canal  to  the  United  States."    •    •    • 
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By  ao  act  of  the  Kentucky  legislature  approved  February  22, 1844, 
farther  amending  the  charter  of  Louisville  and  Portland  Canal,  it  was 
dedared — 

That  in  the  event  of  the  United  States  becomiDg  the  sole  owner  of  the  Lonisville 
and  Portland  Canal,  the  Jariadiction  of  this  Commonwealth  over  said  canal  shall  be 
jtelded  ap  to  the  Government  of  the  United  States. 

On  February  8, 1855,  the  Secretary  of  the  Treasury  informed  the  Pres- 
ideat  that  ^^  the  canal,  with  the  exception  of  five  shares,  is  now  the  prop- 
erty of  the  United  States.  •  •  •  "  The  board  of  president  and  di- 
rectors of  the  canal  had,  by  the  Secretary  of  the  Treasury,  been  re- 
queued, each,  to  retain  one  share  of  the  stock  of  the  company,  in  order 
that  no  difficulty  might  arise  in  the  management  of  the  work. 

From  1868  to  1873  the  Congress  of  the  United  States  made  a  series 
of  appropriations  for  Increasing  the  capacity  of  the  canal. 

(hi  the  28th  day  of  March,  1872,  the  legislature  of  Kentucky  passed 
a  joint  resolution,  which  was  approved  by  the  governor,  by  which  the 
president  and  directors  of  the  Louisville  and  Portland  Caual  were  di- 
lected  to  surrender  the  said  canal  and  all  the  property  connected  there- 
with to  the  Crovemment  of  the  United  States,  upon  certain  terms  and 
cooditions,  one  of  which  was  '^  that  the  city  of  Louisville  shall  at  all 
times  have  the  right  of  drainage  into  said  canal :  Provided^  That  the 
eonnections  between  the  drains  and  the  canal  shall  be  made  upon  the 
plan  to  keep  oat  mud  and  garbage." 

In  an  act  of  Congress  approved  March  3, 1873,  making  appropriations 
fortherepair,  etc.,  of  certain  public  works,  etc.  (17  Stats.,  563), "  the  Sec- 
retary of  the  Treasury  is  authorized  and  directed  to  assume,  on  behalf 
of  the  United  States,  the  control  and  management  of  the  said  canal,  in 
coDfonnity  with  the  terms  of  the  joint  resolution  of  the  legislature  of 
the  State  of  Kentucky  approved  March  28, 1872,  at  such  time  and  in 
«och  manner  as  in  his  judgment  the  interests  of  the  United  States  and 
the  commerce  thereof  may  require ;    •    •    •." 

The  Secretary  of  the  Treasury  found  it  impracticable  to  assume  the 
eootrol  of  the  canal  on  the  terms  provided,  and  in  his  annual  report  to 
Congress  of  December  1, 1873,  explained  his  action  in  the  premises. 
^  Sahsequently,  by  an  act  of  Congress,  approved  May  11, 1874,  the 
Secretary  of  War  was  directed  "  to  take  possession  of  the  said  Louis- 
ville and  Portland  Canal,  and  all  the  property,  real  and  personal,  of  the 
nid  eompaoy,  as  the  property  of  the  United  States,  as  provided  for  by 
the  act  of  the  general  assembly  of  the  State  of  Kentucky,  approved 
FehniMy  22, 1844,  •  •  •  conceding  jurisdiction  over  said  canal  to 
the  United  States.  •  •  •.'^  Underthis  law  and  the  directions  of  the 
Secretary  of  War  of  May  27, 1874,  Migor  Wei  tzel,  of  the  Engineer  Corps, 
womed  control  of  the  canal  on  the  11th  of  June,  1874.  In  this  act  the 
joint  resolution  of  the  legislature  of  Kentucky  of  March  28, 1872,  is  not 
mentioned,  and  in  its  report  upon  this  measure  the  Committee  on  Fi- 
nance of  the  Senate  of  the  United  States,  on  the  14th  of  April,  1874, 
9p^k8  of  the  conditions  contained  in  this  resolution  of  the  Kentucky 
Ic^slatoie  as  ^*  conditions  naught  to  be  imposed  for  the  local  advantage 
ofthecityofLouisville." 

(I)  ABsoming  that  the  joint  resolution  of  the  State  of  Kentucky  of 
flaich  28, 1872,  which  provides  that  the  city  of  Louisville  may  drain 
JDto  the  canal,  is  in  force  and  binding  on  the  United  States,  it  certainly 
does  not  confer  upon  that  city  the  right  to  pollute  and  to  render  foul 
the  waters  of  the  canal.  It  appears  from  the  accompanying  reports 
that "  the  nature  of  the  drainage  is  surface,  house  (from  water-closets), 
^ and  from  factories  of  ^1  kinds; "  also  that  ''  there  is  no  provision 
a»ade  to  prevent  mud  and  garbage  from  entering  the  sewers  except  the 
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street  catch -basins,  which  are  trapped,''  and  that  daring  the  months  of 
Joly,  Angast,  and  September  ^<  the  canal  becomes  very  offensive,  es- 
pecially after  heavy  rains,  which  wash  the  streets  and  flash  the  sev^ers, 
carrying  large  quantities  of  filth  and  sediment  into  the  canal."  It  cer- 
tainly could  not  have  been  intended  by  this  provision  in  regard  to  drain- 
age, which  carefully  excludes  garbage,  that  all  the  sewage  of  the  city 
should  pass  into  the  canal,  thus  rendering  it  a  common  nuisance. 

(2)  But  it  is  not  conceded  that  the  United  States  took  this  canal  sub- 
ject to  such  restriction  upon  its  use.  The  control  of  the  canal  was  as- 
sumed by  the  Secretary  of  War,  under  the  act  of  Congress  of  May  11, 
1874,  as  provided  for  by  the  act  of  the  general  assembly  of  the  State  of 
Kentucky  approved  February  22, 1844,  conceding  jurisdiction  over  said 
canal  to  the  United  States.  Under  this  act  and  not  under  the  joint  reso- 
lution of  March  28, 1872,  the  United  States  now  hold  and  occupy  this 
property.  It  would  therefore  seem  to  be  clear  that  the  terms  of  the  joint 
resolution  can  not  impose  any  conditions  upon  the  United  States  or  vest 
in  the  city  of  Louisville  any  right  or  privilege  of  draining  into  the  canaL 

William  O.  Endioott^^ 

Secretary  of  War. 

The  Speaker  of  the  House  of  Bepbesentatives. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washingtonj  D.  0.,  July  17,  1886,  . 

Sir  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office,  on 
the  10th  ultimo,  of  the  preamble  and  resolution  of  the  House  of  Bepre- 
sentatives,  dat^  the  9th  June  last,  in  reference  to  the  drainage  of  the 
city  of  Louisville,  Ky.,  into  the  Louisville  and  Portland  Oanal,  and  its 
right  to  do  so,  and  directing  the  Secretary  of  War  *'to  report  to  Con- 
gress whether  in  his  judgment  said  right  of  drainage  should  be  con- 
ceded to  the  city  of  Louisville,  and  if  not,  the  reason  therefor,  together 
with  such  information  upon  the  subject  as  may  to  him  seem  proper  in 
the  premises." 

In  reply  I  beg  to  invite  attention  to  the  accompanying  copy  of  the 
report  thereon  from  Maj.  Amos  Stickney,  Corps  of  Engineers,  which, 
with  its  inclosures,  will,  it  is  believed,  furnish  the  required  information. 

Major  Stickney  states : 

It  appears  from  the  terms  of  the  recent  resolution  of  the  House  of  Representatives, 
and  the  letter  of  the  acting;;  city  engineer,  dated  June  19,  1886,  a  copy  of  which  is 
herewith,  that  the  city  rests  itH  claim  to  drain  into  the  canal  upon  the  Joint  resolution 
of  the  Kentucky  legislature  alone,  and  as  the  United  States  accepted  the  canal  under 
other  State  legislation  and  not  under  that  resolution,  the  resolution  can  have  no  force 
in  binding  the  United  States. 

Major  stickney  further  says : 

There  is  no  question  in  my  mind  that  the  city  drainage  should  not  enter  the  canal. 

His  views  are  worthy  of  consideration,  and  his  report  is  commended 
accordingly. 

The  resolution  of  the  House  of  Eepresentatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers^ 
Hon.  William  C.  Endicott,  Brig,  and  Bvt  Maj.  Gen. 

Secretary  of  War. 
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xkpobt  of  major  amos  stigkney.  corps  of  enaineers,  on  drain- 
aes  op  the  city  op  louisville,  kentucky,  into  the  louis- 
tillb  and  portland  canal. 

United  States  Engineer  Office, 

Louisville,  Ky.,  June  29, 1886. 

GsKBBAL :  In  compliance  with  instmctions  of  the  Engineer  depart- 
ment in  indorsement  of  June  11, 1886,  apon  the  resolution  of  the  Hoase 
of  Bepresentatives,  dated  Jane  9, 1886,  relating  to  the  right  of  the  city 
of  Louisville,  Ey.,  to  empty  its  drainage  into  the  Louisville  and  Portland 
Canal,  I  have  the  honor  to  make  the  following  report : 

The  original  act  of  the  general  assembly  of  the  Commonwealth  of 
Eentucky  to  incorporate  the  Louisville  and  Portland  Canal  Company, 
approved  January  12, 1825,  and  the  various  additional  enactments  un- 
d^  which  the  canal  was  constructed,  contains  no  provision  for,  or  allu- 
am  to,  the  ri^ht  of  the  city  of  Louisville  to  empty  its  drainage  into 
the  canal,  and  the  original  act  of  January  12, 1825,  contains  the  fol- 
lowing section,  which  might  be  construed  as  forbidding  such  drainage 
into  the  canal: 

8kc.  10.  That  if  any  person  or  persons  shall  Vilfally  and  knowingly  do  any  act  or 
tliine  whatever  whereby  the  said  navigation  or  any  lock-gate,  dam,  engine,  machine, 
orouwr  thing  thereto  oelonging  shall  be  injured  or  damaged  or  impeded,  or  shall 
OQBunit  any  willful  trespass,  or  take,  carry  away,  or  conceal  an^  material,  instru- 
ment, tool,  or  other  thing  belonging  to  or  used  in  or  about  the  said  works,  or  shall 
open  or  cause  the  locks  to  be  opened,  or  attempt  so  to  do,  or  to  pass  or  repass  with- 
out the  knowledge  of  the  aeent  or  manager  to  said  canal,  he,  she,  or  they  so  offend- 
ing diaU  forfeit  and  pay  to  the  said  canal  company,  their  tenant  or  agent,  three  times 
tM  tmoont  of  the  ooet  of  damage  sustained  by  means  of  or  through  such  willful  act, 
together  with  costs  of  suit,  to  be  received  before  any  court  of  comi>etent  jurisdiction, 
m  is  ease  of  clandestinely  taking  and  carrying  away  be  liable  to  a  prosecution  for 
theft,  M  in  other  cases. 

I  doabt  if  at  that  time  it  was  at  all  contemplated  to  make  the  still 
water  of  the  canal  the  receptacleof  the  offensive  matter  thrown  off  by 
the  city,  to  remain  along  the  city  front,  and  rot  and  corrupt  the  air  un- 
der the  hot  summer  sun. 

The  National  Congress  early  took  an  interest  in  the  canal,  and  by  act 
approred  May  13, 1828,  authorized  the  Secretary  of  the  Treasury  to  pur- 
<^haae  a  considerable  amount  of  the  stock  of  the  canal  company,  and  by 
nbseqiient  acts  increased  the  holding  of  the  United  States.  By  act 
approved  January  21, 1842  (copy  herewith),  the  general  assembly  of 
the  GoDimonwealth  of  Kentucky  authorized  the  sale  and  transfer  of  the 
CMal  to  the  Government  of  the  United  States,  the  only  conditions  be- 
ing that  the  Government  should  levy  tolls  only  sufficient  to  keep  the 
canal  in  repair,  pay  all  necessary  superintendence,  custody  and  expenses, 
and  make  all  necessray  improvements,  so  as  fully  to  answer  the  pur- 
P|^  of  its  establishment ;  and,  further,  that  the  agents  in  charge 
should  make  certain  reports  to  the  general  assembly  of  Kentucky,  which 
^^^c^es  certain  rights  of  regulating  the  amount  of  tolls.  An  act  of 
the  Eentacky  assembly  approved  February  22, 1844  (copy  herewith), 
amended  the  above  act  of  January  21, 1842,  so  as  to  yield  jurisdiction 
to  the  United  States  and  relinquish  the  requirement  concerning  reports. 
It  is  ander  this  last  amendatory  act  of  February  22,  1844,  that  the 
2^ited  8tates  took  possession  of  the  canal  by  authority  granted  the 
fccretary  of  War  in  act  of  National  Congress  approved  May  11 ,  1874 
(«opy  herewith). 

On  March  28,1872,  the  Kentucky  legislature  passed  a  joint  resolution 
(copy  herewith)  authorizing  and  directing  the  officers  of  the  canal  com- 
pel to  surrender  the  canal  to  the  United  States  Government  on  cer* 
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tain  conditions,  one  of  which  wa$  <<  that  the  city  of  Louisville   shall  abj 
all  times  have  the  right  of  drainage  into  said  canal:  Provided,  That 
connections  between  the  drains  and  the  canal  shall  be  made  upon 
plan  to  keep  out  mud  and  garbage. " 

The  river  and  harbor  act  of  the  National  Congress,  approved  Mardi 
3, 1873,  contained  a  clause  (copy  herewith)  authorizing  and  directing  the- 
Secretary  of  the  Treasury  to  assume  the  control  and  management  of  the 
•canal,  in  conformity  with  the  terms  of  the  above  joint  resolution  of  the 
Kentucky  legislature ;  but  no  action  was  taken  by  the  Secretary  of  the 
Treasury  in  assuming  control.  It  will  thus  be  seen  that  the  joint  reso- 
lution of  the  Kentucky  legislature  of  March  282 1872,  is  the  first  and 
only  legislation  of  the  State  that  contains  any  reference  to  right  of  drain- 
age into  the  canal,  and  the  management  of  the  canal  by  the  United 
States  was  not  assumed  under  the  terms  of  that  resolution,  but  ander 
the  terms  of  the  State  act  of  1844,  amending  that  of  1842,  which  did 
not  give  the  city  of  Louisville  the  right  of  drainage  into  the  canal. 
•  It  appears  from  the  terms  of  the  recent  resolution,  June  9, 1866,  of  the 
House  of  Kepresentatives,  and  the  letter  of  the  acting  city  engineer, 
dated  June  19, 1886,  a  copy  of  which  is  herewith,  that  the  city  rests  its 
claim  to  drain  into  the  canal  upon  the  joint  resolution  of  the  Kentucky 
legislature  alone,  and  a«  the  United  States  accepted  the  canal  under 
other  State  legislation,  and  not  under  that  resolution,  the  resolution  ean 
have  no  force  in  binding  the  United  States. 

It  appears  to  me,  therefore,  that  the  city  of  Louisville  has  no  right  to 
drain  into  the  canal  under  the  authority  of  any  legislative  action,  either 
State  or  National.  The  question  then  arises.  If  there  is  no  right,  is  there, 
any  reasonable  objection  f 

I  would  call  attention  to  the  inclosed  reports  of  Mr.  C.  L.  Corn  well,  as- 
sistant superintendent,  and  Mr.  J.  G.  Durbeck,  detailing  some  of  the 
objections  and  giving  analyses  of  the  canal  water  made  in  1876,  which 
are  immediately  available.  As  the  city  Increases  in  population,  of  course 
the  organic  and  other  deleterious  matter  has  and  will  continue  to  in- 
crease in  amount.  I  inclose  herewith  a  tracing  showing  the  river  front, 
the  canal,  and  adjacent  streets,  with  their  sewers.  From  an  inspection 
of  this  map  it  will  be  seen  that  there  now  exist  a  number  of  sewers  and 
drains  that  empty  into  the  canal  and  river  just  above.  When  the  river 
water  surface  is  low  enough,  durinjz-  the  dry  hot  season  of  the  year,  to 
prevent  any  flow  over  the  dam  at  the  head  of  the  canal,  all  of  the  sew- 
age as  high  up  as  Fourth  street,  and  possibly  as  far  up  as  Preston  street, 
must  flow  into  water  which  is  almost  stagnant,  and  which  is  drawn  into 
the  canal  by  the  process  of  locking.  From  Preston  street  to  the  foot 
of  the  locks  is  a  distance  of  about  3  miles,  and  the  drainage  that  would 
be  emptied  into  this,  if  unrestrained,  would  be  that  from  at  least  eleven 
hundred  and  nine  acres  of  city  ground.  (See  letter  of  city  engineer.) 
It  is  hardly  necessary,  I  imagine,  to  adduce  proof  of  the  ill  results  that 
might  be  expected  from  the  impounding  of  such  a  quantity  of  the  de- 
caying and  fetid  matter  that  is  constantly  cast  oflP  by  a  populous  city. 
The  health  of  the  emi>loy6s  of  the  canal,  the  durability  of  the  various 
structures  in  it,  and  the  health  and  well-being  of  all  the  inhabitants  of 
the  portion  of  the.  city  fronting  the  canal,  would  undoubtedly  be  se- 
riously affected. 

There  is  no  question  in  my  mind  that  the  city  drainage  should  not 
enter  the  canal. 

The  question  then  arises,  If  the  city  is  debarred  from  emptying  its 
drainage  along  3  miles  of  its  river  front,  where  and  how  can  it  dispose 
of  the  drainage  f 
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There  are  at  least  two  possible  sdlations  of  this  problem.    One  is  to 

tinue  the  sewers  and  drains  or  a  sufficient  nnmber  of  them  across  the 

of  the  canal  to  proper  points  in  the  river.    This  wonld  probably  be 

most  costly,  least  satisfactory,  and  most  difficult.    The  other  plan 

onld  be  to  constmct  an  intercepting  sewer  inside  of  the  canal  line,  ex- 
leoding  from  a  point  far  enough  above  the  canal  to  intercept  all  drain- 
^  that  coold  enter  the  canal,  to  such  a  distance  on  the  river  below  the 
canal  as  to  insure  reaching  a  constant  river  current.  Either  plan  would 
pnTolve  the  exi)enditnre  of  a  considerable  amount  of  money.  The  source 
from  which  this  money  should  come  is  a  matter  which,  perhaps,  I  am 
not  called  npon  to  discuss.  A  few  remarks,  however,  may  not  be  amiss 
or  inappropriate.  It  has  been  a  custom  pretty  generally  observed  by 
cities  fronting  ax>on  a  large  stream  of  water  having  a  constant  and  con- 
siderable carrent  to  empty  their  drainage  into  the  stream  in  the  most 
diieet  manner  possible,  as  being  the  least  expensive,  most  advantageous, 
and  healthful  manner  of  disposing  of  all  noxious  material,  which,  if  al- 
lowed to  remain,  wonld  affect  the  health,  happiness,  and  general  pros- 
perity of  the  people. 

The  city  of  liouisville  is  so  situated  with  regard  to  the  Ohio  Uiver  as 
I  to  make  this  the  natural  method^  but  for  a  distance  of  over  2^  miles  it 

13  eat  ofTlrom  direct  connection  with  the  river  by  a  large  public  work, 
I  ^hieh  is  used  by  and  maintained  for  the  general  public.    The  existence 

of  this  public  work  and  the  inadvisability  of  permitting  it  to  be  used 

fer  drainage  purposes  makes  it  necessary  for  the  city  to  aAopt  some 

netiiod  for  disposing  of  its  sewage,  which  is  expensive  and  burdensome. 
I  presume  t^ere  is  no  doubt  of  the  right  of  the  city  to  drain  into  the 

ri?er  above  the  canal,  although  such  drainage  would  enter  the  canaL 

Under  the  circamstances  there  would,  in  my  opinion,  be  no  impropriety 

inthe  Qeneial  Oovemment  affording  some  relief. 
The  following  inclosures  are  sent  herewith : 

Copy  of  aet  of  seneial  assembly  of  Commonwealth  of  Kentucky  approved  Janoaiy 

Copy  of  act  of  general  assembly  of  Commonwealth  of  Kentucky  aj^roTed  Febrn- 

Copy  of  joint  reeolation  of  the  Kentucky  legislature,  dated  March  28,  1672. 

Copy  of  set  of  Congress  appTOTed  March  3, 1673  (extract). 

G^  of  act  of  Congress  approTcd  May  11, 1874. 

Copy  of  letter  of  lukjor  Stickney  to  the  mayor  of  LouisYille,  Ky. 

Capy  of  letter  from  assistant  city  engineer  of  Louisrille,  Ky . 

0%  of  report  from  O.  L.  Com  well. 

*liaeiBg  of  map  of  LonisyiUe  and  Portland  Canal,  etc. 

Oppysf  report  of  J.  Q.  Durbeck. 

Very  respectfully,  your  obedient  servant, 

Amos  STioKNsr, 
Major  of  Engineers. 
Tbe  Chief  of  Engineers,  17.  S.  A. 


AS  ACT  to  oanend  the  charter  of  the  Lonisrille  and  Portland  Casal  CoBpny. 

.^tenojT  t  £e  tl  emteted  bg  the  general  aeeembly  of  the  ComimomwmUh  «/  Kemtmekf, 
w  tlie  act  incorporating  the  LoniBYille  and  Portland  Canal  Company  shall  be«  and 
uM  tune  is  hereby^  so  amended  that  wheneyer  the  stockholders  in  said  company  sfaaU 
*^«inct,  tbe  boaid  of  president  and  directors  of  said  company  shall  hare  the  pnTi* 
■p«f  selling  the  shares  of  stock  owned  by  individuals  in  said  caoal  to  tbe  Lusted 
«■}».  or  the  SUte  of  Kentucky,  or  the  city  of  l/ouisrille,  for  the  purpose  of  ev«rt- 
kayaking  the  said  canal  free  of  tolls;  or,  farther  to  effect  thU  object,  tbe  board  of 

•O^tted.   Printed  in  House  Ex.  Doc.  No.  61,  Forty-ninth  Congress,  second 
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president  and  directors,  when  so  authorized  as  aforesaid,  shall  hereby  have  the  prill 
lege  of  appropriating  the  net  incoine  arising  from  said  canal  to  the  purchase  of  am 
stock  instead  of  making  dividends  therewith.  I 

8ec.  2.  Be  it  further  enactedf  That  whenever  said  stockholders  shall  aathorizeni^ 
board  of  president  and  directors  to  appropriate  the  annual  net  income  of  said  eoaj 
pany  to  the  purchase  of  shares  held  by  individuals  in  the  same,  it  shall  be  the  dot] 
of  said  board  to  advise  each  stockholder  of  the  amount  to  be  appropriated  to  the  pin 
chase  of  shares,  and  propose  to  purchase  the  number  of  shares  that  the  sum  on  lual 
will  warrant,  at  the  lowest  bid  or  offer.  Thirty  days'  notice  shall  be  g^iven  for  sad 
offers  of  stock  to  be  made. 

Sec.  3.  Be  it  further  enaotedj  That  the  maximum  price  at  which  the  said  board  shdi 

Surohase  said  shares  for  the  firHt  year  shall  not  exceed  the  sum  of  one  handred  au 
fty  dollars  per  share,  and  when  the  offers  of  said  shares  are  made  it  shall  be  the  dot] 
of  said  board  to  accept  the  lowest  offers  for  the  number  of  shares  which  the  net  in 
come  of  the  preceding  year  will  allow  them  to  purchase;  and  no  dividends  will  b 
paid  on  the  remaining  shares  of  said  company  after  the  ratification  of  this  amendei 
act ;  the  maximum  price  paid  for  the  shares  purchased  the  first  year  and  six  per  ceol 
per  annum  annually  added  thereto  shall  be  the  highest  price  which  shall  be  paid  fa 
the  shares  in  each  subsequent  year. 

Src.  4.  Be  it  further  enacted,  That  the  shares  so  purchased  by  said  board  shall  1m 
held  in  trust  by  it  for  the  purposes  herein  declared,  and  shall  be  voted  on  by  them  ai 
all  subsequent  meetings  and  elections,  until  by  the  operation  of  the  provisions  of  thi 
act  all  the  shares  standing  in  the  name  of  others  than  the  Government  of  the  Unitet 
States  shall  have  been  purchased  up ;  and  when  the  said  shares  shall  be  all  parchaaec 
the  same  shall  be  transferred  to  the  G(»vernment  of  the  United  States,  on  conditioi 
of  said  Government  levying  tolls  for  the  use  of  said  canal  only  sufficient  to  keep  tin 
same  In  repair  and  pay  all  necessary  super! nteudence,  custody,  and  expenses,  ao( 
make  all  necesary  improvements,  so  as  fully  to  answer  the  purposes  of  its  establish 
ment;  and  ftirther  to  protect  and  guard  the  interests  of  commerce,  the  saperintendenl 
or  agents  in  charge  df  said  canal  shall  ever  hereafter,  on  the  first  Monday  in  Janiiaq 
annually,  report  to  the  general  assembly  of  Kentucky  the  amount  of  tolls  levied  aB< 
received,  and  of  the  charges  and  expenses  incurred  on  the  same,  the  general  assembly 
reserving  the  right  of  directing  the  amount  annually  to  be  collected,  if  found  toi 
much  for  the  purposes  contemplated  by  this  Amended  act. 

Sec.  5.  Be  it  farther  enacted.  That  it  shall  be  the  duty  of  said  board  of  president  Bai 
directors  to  report  to  this  general  assembly,  on  the  first  Monday  in  January  in  esd 
year,  the  condition  of  the  canal  and  state  the  number  of  shares  purchased  and  the 
amount  paid  for  the  same :  Provided,  That  nothing  contained  in  this  act  shall  giT< 
said  company  the  right  to  increase  the  toll  allowed  by  the  olriginal  charter. 

Approved,  January  21,  1842. 


▲N  ACT  to  amend  an  act  entitled  '  'An  act  to  amend  the  oharter  of  the  Louisville  and  Portlaod  Caait 

Company,*'  approved  Janoary  21, 1842. 

Be  it  enacted  by  the  general  asaemhly  of  the  Commonwealth  of  Kentucky ,  That  in  the 
event  of  the  United  States  becoming  the  sole  owner  of  the  Louisville  and  Portland 
Canal,  the  Jurisdiction  of  this  Commonwealth  over  said  canal  shall  be  yielded  up  ^ 
the  Government  of  the  United  States,  and  no  annual  report,  as  mentioned  in  the 
charter  of  the  Louisville  and  Portland  Canal  Company ,  shall  be  required  to  be  made 
by  the  United  States,  or  the  agents  and  superintendents  of  said  canal  to  the  general 
assembly  of  this  Commonwealth. 

Approved,  February  22,  1844. 


JOIXT  RESOLUTION  of  the  Kentucky  legislature,  March  28, 1872. 

Whereas  all  the  stock  in  the  Louisville  and  Portland  Canal  belongs  to  the  Uni^ 
States  Government  except  five  shares  owned  by  the  directors  of  the  Louisville  and 
Portland  Canal  Company,  and  said  directors,  under  the  authority  of  the  legislature 
of  Kentucky  and  the  United  States,  executed  a  mortgage  to  Isaac  Caldwell  and  Dean 
Richmond  to  secure  bonds  named  in  said  mortgage,  some  of  which  are  out  and  unpaidi 
and  said  canal  company  may  owe  other  debts ;  and 

Whereas  it  is  right  and  proper  that  the  Government  of  the  United  States  should 
assume  the  control  and  management  of  said  canal :  Therefore,  be  it 

Eeeolved  by  the  general  OBBemhly  of  Kentucky,  That  the  president  and  directors  of  the 
Louisville  and  Portland  Canal  Company  are  hereby  authorized  and  directed  to  Bn^ 
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r  the  said  canal  and  all  the  property  connected  therewith  to  the  Government  of 
United  States,  npon  the  following  terms  and  conditions : 
1.  That  the  Government  of  the  United  States  shall  not  levy  tolls  on  said  canal,  ex- 
soeh  as  shall  be  necessary  to  keep  the  same  in  repair,  pay  all  necessary  superin- 
,  custody,  and  expenses,  and  make  all  necessary  improvements. 
8.  That  the  city  of  Louisville  shall  have  the  right  to  throw  bridges  over  the  canal 
■och  points  as  said  city  may  deem  proper:  Provided  always,  That  said  bridges 
~  be  8o  located  as  not  to  interfere  with  the  nse  of  the  canal,  and  so  constructed  as 
to  interfere  with  its  navigation. 
3L  That  the  title  and  possession  of  the  United  States  of  said  canal  shall  not  inter- 
with  the  right  of  the  State  to  serve  criminal  and  civil  processes,  or  with  the  State's 
J|Hmal  police  power  over  the  territory  covered  by  said  canal  and  its  appendages. 

4.  AmdfmrikeTj  That  the  city  of  Louisville  shall  at  all  times  have  the  right  of  drain- 
ace  into  said  canal :  JVori/M/That  the  connections  between  the  drains  and  the  canal 
«aD  be  made  upon  the  plan  to  keep  out  mud  and  garbage. 

&.  ThaX  the  use  of  the  water-power  of  the  canal  shall  1^9  guaranteed  forever  to  the 
aetaal  owners  of  the  property  contiguous  to  said  canal,  its  branches  and  dams,  sub- 
ject to  such  restrictions  and  regulations  as  majr  be  made  by  the  Secretary  of  the  De- 
jtttBent  of  the  United  States  Government  which  may  have  charge  of  the  said  canal. 
6w  That  the  Government  of  the  United  States  shall,  before  such  surrender,  discharge 
a&  the  debts  due  by  said  canal  company,  and  purchase  the  stock  of  said  directors. 


AS  ACT  — tint  appropriafloiis  for  tlie  repair,  pTeaervation,  and  completion  of  certain  public  works 

on  itren  and  harbors,  and  for  other  porpoaea. 

JSvttflMctal  h§  the  Senate  and  Homm  of  R^rueniativea  of  the  United  States  of  America 
teCn^ren  vaembled. 


For  completing  the  Louisville  and  Portland  Canal,  one  hundred  thousand  dollars; 
and  the  Secretary  of  the  Treasury  ie  authorized  and  directed  to  atsume,  on  behalf  of 
the  United  States,  the  control  and  management  of  the  said  canal,  in  conformity  with 
the  tenns  of  the  Joint  resolution  of  the  legislature  of  the  State  df  Kentucky,  approved 
Hiich  twenty-eighthy  eighteen  hundred  and  seventy-two,. at  such  time  andln  such 
■aaersa,  in  his  JadgmeniL  the  interests  of  the  United  States,  and  the  commerce 
tineol^  may  require  j  and  tne  sum  of  money  necessary  to  enable  the  Secretary  of  the 
l^BBMBty  to  cany  this  provision  into  effect  is  hereby  appropriated.  Provided,  That 
ete  the  United  States  shall  assume  control  of  said  canal  the  tolls  thereon  on  vessels 
ywpeUed  by  steam  ahall  be  reduced  to  twenty-five  cents  per  ton,  and  on  all  other 
▼wiuh  in  proportion* 

•  •  •  •  •  •  • 

iffnred  March  3, 1873. 


IV  ACT  ftvrldiagfor  the  payment  of  the  bonds  of  the  LoaiaviUe  and  Portland  Canal  Company. 

^  BiUtnaetii  ^  ike  Senate  and  House  of  BepreeentaHves  of  the  United  States  of  America 
''C'esfftii  oseemMedy  That  the  appropriations  made  by  the  act  approved  March  third, 
cigBtaea  hnadied  and  seventy-three,  entitleii  "An  act  making  appropriations  for  the 
^foiff  preservation,  and  completion  of  certain  public  works  on  rivers  and  harbors, and 
nr  other  pnxpoees,"  for  the  payment  of  the  debts  of  the  Louisville  and  Portland  Ca- 
oal  Compsoy,  are  hereby  continued  in  full  force,  and  are  made  permanently  applicable 
te  the  payment  of  the  debts  of  the  said  Louisville  and  Portland  Canal  Company,  and  so 
>nch  as  may  be  necessary  shall  be  applied  to  the  payment  of  thp  interest  as  it  accrues 
y  *^  principal  of  the  outstanding  bonds  of  said  company  as  they  mature :  Provided, 
Jjjwer,  That  the  Secretary  of  the  Treasury  may  purchase  and  pay  for  any  of  said 
JJMe  at  the  market  price,  not  above  par,  whenever  he  deems  it  for  the  interest  of  the 
tilted  Sutes. 

8*C.2,  That  after  thirty  days  from  the  passage  of  this  act,  the  Secretary  of  War  is 
Jfnhy  aathorized  and  directed  to  take  xKwsession  of  the  said  Louisville  and  Portland 
J:««and  all  the  property,  real  and  personal,  of  said  company  as  the  property  of  the 
VJ5**  States,  as  provided  for  by  the  act  of  the  general  assembly  of  the  State  of  Ken- 
^7.  H^ptoved  February  23, 1044,  entitled  *'An  act  to  amend  an  act  entitled  'An  act 
•■"Slid  the  charter  of  the  Louisville  and  Portland  Canal  Company,'  approved  Jann- 
*y*l,18l8,"  eonoeding  jurisdiction  over  said  canal  to  the  United  States,  subject. 
™'^"*»  to  the  mortgage  lien  on  said  property  in  favor  of  the  trustees  under  said 
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mortgage,  and  the  holders  of  the  bonds  issned  nnder  it ;  and  the  Secretary  €ii 
Treasary  is  hereby  aathorized  to  pay  the  directors  of  said  company  for  the  atock  ^ 
by  them,  which  payment  shall  be  made  forthwith  by  the  Secretary  of  the  Treae 
being  the  sum  of  $100  to  each  director,  with  interest  thereon  at  6  per  centum  jier 
nam  since  the  9th  day  of  Febmary,  1864 ;  and  he  is  aathorized  and  directed  to  i 
a  oarefal  and  fall  examination  of  all  the  receipts  and  disborsements  of  the  said 

gany  to  be  made,  and  to  collect,  and,  if  necessary,  to  sae  for  any  money  dae  to^i 
eld  for  the  said  company  by  the  directors  of  said  company,  or  the  trastees  ander  aail 
mortgage,  or  by  any  persons  whatever.  And  said  Secretary  of  the  Treaaury^  is  herAf ; 
directed  and  empowered,  immediately  npon  the  passage  of  this  act,  to  ^ive  pabtti 
notice,  in  snch  manner  as  in  his  jadgment  will  best  effect  the  purpose,  to  all  peisoai 
and  corporations  having  debts  of  any  natnre  i^ainst  said  Louisville  and  PortlaaA 
Canal  Company,  except  the  bonded  debt  thereof  to  present  them  to  him  on  or  beftn 
the  first  day  of  July,  eighteen  hundred  and  seventy-live,  and  any  such  debt  not  pi»> 
Rented  on  or  before  said  day  shall  be  forever  barred.  And  said  Secretary  is  hereby 
directed  and  authorized  to  examine,  audit,  and  in  his  discretion,  allow  sacli  debts  or 
any  of  them,  being  hereby  vested  with  any  power  necessary  to  tliat  end ;  and  lie  shall 
embrace  his  action  in  the  premises  in  his  succeeding  annual  report :  Provided^  ham- 
every  That  no  sum  of  money  shall  be  paid  by  the  Secretary  of  the  Treasory  on  ae- 
count  of  any  claim  for  either  city  or  State  taxes,  assessed  or  to  be  hereafter  assessed, 
against  saia  company,  or  against  the  said  canal  property,  or  any  of  its  appendages. 

Skc.  3.  That  the  said  canal' and  property  appertaining  thereto  shall  be  lield  for  the 
common  use  and  benefit  of  the  i>eople  of  the  United  States,  free  of  all  tolls  and  charges 
except  such  as  are  necessary  to  pay  the  current  expenses  of  said  canal  and  to  keep 
the  same  in  repair,  and  for  the  present  year  thej  shall  be  at  the  rate  of  10  cents  per 
ton  capacity  on  vessels  propelled  by  steam  and  5  cents  per  ton  on  other  vessels ;  and 
to  ascertain  what  rates  will  pay  current  expenses  after  the  present  year,  the  SecreUtry 
of  War  shall,  on  the  first  Monday  of  January  of  each  year,  ascertain  from  the  ex- 
penses of  the  previous  year  what  tolls  will  probably  pay  the  expenses  of  the  cnrrent 
year,  and  shall  fix  and  declare  the  rate  of  tolls  thus  ascertained  to  be  charged  for  the 
current  year ;  and,  until  otherwise  provided  by  law,  the  Secretary  of  War  shall  pro- 
vide for  the  superintendence,  management,  and  repair  of  said  canal,  and  may  apply 
the  tolls  so  received,  as  far  as  may  be  necessary,  to  pay  the  current  expenses  of  ssid 
canal  and  he  shall,  in  his  next  annual  report,  set  forth  such  receipts  and  expendi- 
tures, and  the  condition  of  said  canal,  with  a  view  to  such  legislation  as  may  be 
necessary  for  the  superintendence  and  management  thereof;  but  no  expenditure  nor 
contract  for  expenditure  of  money  shall  be  made  under  the  authority  of  this  section 
in  any  one  year  to  an  amount  greater  than  the  amount  which  may  be  received  daring 
such  year  from  the  tolls  on  said  canal. 

Sec.  4.  That  if  at  any  time  it  become  necessary  to  enforce  the  lien  of  the  mortgage 
upon  said  canal  property  for  the  benefit  of  the  bond  holders,  it  shall  be  lawfal  for  ue 
trustees  named  in  said  mortgage,  or  any  other  trustees  who  may  be  appointed  in  |Hir- 
snance  of  the  laws  of  KentucK^,  to  commence  proceedings  therein  in  any  coarthavinff 
Jurisdiction  thereof,  with  notice  to  the  United  States  as  terre  tenant  pro  forma,  and 
serve  process  upon  any  officer  of  the  United  States  who  shall  have  the  superintead- 
enoe  of  said  canal,  whose  duty  it  shall  be  to  notify  the  Attorney-General  of  the  United 
States  of  such  service ;  whereupon  said  Attorney-General  shall  enter  an  apjieanaioe 
in  said  case,  and  take  all  necessary  ste]>s  to  represent  and  defend  the  interests  of  the 
United  States  in  such  proceedings,  so  that  the  same  may  be  conducted  in  the  same 
manner  and  with  the  like  e£fect  as  if  the  said  Louisville  and  Portland  Canal  Company 
were  still  in  exitttence  as  a  corporation. 
Approved,  May  11, 1874. 


letter  of  major  amos  sticknbt,  corps  of  exgineers,  to  the  mayor  of  the  cxtt 

of  ix>uisyille,  kentucky,  relating  to  drainage. 

United  States  Engineer  Office, 

Louisville,  Kij,,  Jane  15, 1886. 

Sir:  I  am  directed  b^  the  Chief  of  Engineers,  United  States  Army,  to  report  upon 
a  resolution  of  the  National  House  of  Representatives  relating  to  the  right  of  the  city 
of  Louisville  to  empty  its  drainage  into  the  Louisville  and  Portland  Canal. 

The  resolution  is  as  follows. 

*'  Whereas,  by  the  terms  of  the  joint  resolution  of  the  legislature  of  the  State  of  Ken- 
tucky, approved  March  28,  1872,.  transferring  the  control  and  management  of  the 
Louisville  and  Portland  Canal  to  the  Gk>vemment  of  the  United  States,  it  is  expressly 
provided  that  the  right  of  drainage  into  said  canal  is  reserved  to  the  city  of  Loais- 
ville;  and,  whereas,  it  is  reported  that  the  United. States  engineers  in  chaise  of  said 
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liave  objected  to  the  exerciae  of  that  right  upon  the  part  of  the  city  of  Louis- 
>:  Tbeivlbn^y 

fmahed^  Thai  the  Seeretaiy  of  War  be,  and  is  hereby,  directed  to  report  to  Con- 
wbether  in  his  jadgmeut  said  right  of  drainage  should  be  conceded  to  the  city 
LoiusTil]e«  and,  if  not,  the  reason  therefor,  together  with  such  information  upon 
•  ■abioeiaa  may  to  him  seem  proper  in  the  premises." 

laeroer  that  I  may  comply  with  my  instructions,  I  would  respectfully  request  to 
■•tnibriBed  apcm  the  following  points : 
'  ^V^  what  ground  does  the  city  claim  the  right  of  drainage  into  the  canal  f 

What  drainage  does  the  city  now  empty,  or  in  future  might  it  contemplate  empty- 
iKeithcr  into  the  canal  or  at  points  that  would  make  it  liable  to  enter  the  canal  f 
What  are  the  dimenaioos  of  the  sewers  or  drains  f 
What  area  do  t2aey  drain  t 
What  is  the  nature  of  the  drainage  f 

AfB  any  proTisions  made  to  prevent  mud  and  garbage  from  entering  the  canal  T 
Ai^oUier  information  upon  the  subject  which  you  may  present  will  be  very  ao- 

Tenia,  Tory  reepectfclly, 

Amos  Stickxet, 
Major  of  Engineen. 
Hen.  P.  B.  Rkkd, 

JTafW  •/  tht  eUg  of  LauUHlle,  Ky. 


Urm  7ROX  SAMUEL  B.   RANKIN,  ASSISTANT  CITY  ENGINEER  OP  LOUISVILLE,  KT., 

IN  REGARD  TO  SEWAGE  AND  DRAINAGE. 

Office  of  City  Engineer,  Room  No.  42,  CnY  Hall, 

LouitvHle,  Ky„  June  19, 1886. 

I>iar  fits :  Tear  letter  of  15th  to  the  mayor  has  been  referred  to  this  department 
iatiBiver.  In  the  absence  of  Mr.  Scowden,  who  will  be  absent  from  the  city  for 
«M  weeks,  I  wonld  auRwer  your  questions  as  follows : 

lit  The  groond  upon  which  the  city  claims  the  right  of  drainage  into  the  canal  is 
teidin  section  4  of  the  resolution  (of  March  28,  1872)  referred  to  in  aectioo  bOS^ 
lUe  Um,  p.  1021,  Beviaed  Statutes  United  States,  March  3, 1873.  This  reaola tlon  is 
^  tfe  Kentacky  legislature,  and  will  be  found  in  foot-notes  to  pages  224  and  225  ia 
''LwiBTflle  City  Code,"  1884. 

Amwct  2.  The  sewers  that  now  drain  directly  into  the  canal  are  the  Seyenteentk 
^MC,  Twelfth  street,  and  Tenth  street  sewers. 

Thon  that  empty  into  low  ground  between  High  avenue  and  the  canal,  and  then 
Mawwt  ia  ditches  to  about  the  month  of  the  canal,  aretheTwenty-eeyenth  street 
(Mag  the  month  of  the  Twenty-sixth  street  sewer)  and  the  Twenty-first  street 


Ttttwwsn  that  emptT  into  the  river  as  far  east  as  Fourth  street,  are  the  Fonrtk 
^■et,  fifth  street,  Sixth  street,  and  Eighth  street  sewers. 

vMertiielaw,  as  I  understand  it,  the  general  council  of  the  city  has  the  power  t* 
fMnadntions  for  oonstmcting  sewers  m  aajr  streets  leading  to  the  canal  between 
itekBid  and  mouth. 

^>*wer  3.  The  dimensiotts  of  the  sewers  are : 

l^nsty-iSTeath  street,  8  feet,  circular. 

Jvn^-fint  street, 6 £Bet  by  4  feet,  egg-shaped. 

SereBteaDth street,  5^  leet  by  3i  feet, egg-shaped. 

Tvfilfth  street,  5}  liset  by  3^  feet,  egg-shaped. 

|€Bth  itieet,  3  feet,  circular. 

g^th  itRet,  3  feet,  circular. 

™b  ■tnet,  3  leety  circular. 

^k  atnet,  3i  feet  by  5^  feet,  egg-bhape. 

{•Brth  ttreet,  5  feet  by  3  feet,  egg-shape.  

ABswcr4.  The  area  drained  by  the  above-mentioned  sewers  is  1,109  acres. 

AnwerS^  The  natnre  of  the  drainage  is  surface,  house  (from  water-eiosets,  eCe.)^ 
*^^^  actoriea  of  all  kinda.  . 

^^^iiBoproviaion  made  to  prevent  mod  and  garbage  firom  entering  the  sew4 
^'^.thsitreet  catch-basins,  which  are  trapped. 

'^i^  these  are  fnU  answers  to  your  questions, 

1  aai,  Terr  respectfully,  ^        „  __         _ 

J$9i9Umt  City  Em§i\ 
•^^  BwgimMn^  V.  8,  A, 
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BEPORT   OF    MR.  C.  L.  CORNWELL,  ASSISTANT  SUPERINTENDENT   tTPON    THE 

or  THE  CITY  OF    LOUISVILLE,   KY.,  IN    CONNECTION    WITH  THE    L0UI8VILL.B 
PORTLAND  CANAL. 


a 


Louisville  and  Portland  Canal  Office,  June  2A,  1886. 


Sir:  Id  coinpliauce  with  your  order  I  have  the  honor  to  Bnbmit  herewith  tbe 
lowing  report  accompanied  by  a  map  showing  the  Lonisville  and  Portland  Canal  ^ 
the  lands  belonging  to  the  United  States,  with  the  adjoining  portion  of  the  city 
lioniBville,  Ky.,  showing  the  present  system  of  sewage,  now  emptying  into  the  cjui 
proper,  also  a  portion  of  the  district  that  is  drained  into  the  Ohio  Eiver  immediately 
above  the  head  of  the  canal,  which  also  finds  its  way  into  the  same.  This  report  mnat 
necessarily  be  brief  and  incomplete  in  mnch  detail,  owing  to  the  very  limited,  time 
allowed  for  its  preparation.  Had  more  time  been  given,  careful  analyses  of  the  water 
entering  the  canal  at  the  present  time  woald  have  been  made  and  compared  \ni^ 
others  taken  from  the  Ohio  River.  Inclosed,  however,  will  be  fonnd  a  report  by  Mr. 
I.  O.  Dnrbeck,  a  chemist  of  many  years'  experience,  who  has  tabulated  some  aiialjsea 
made  some  years  ago  of  water  taken  from  the  canal,  also  from  the  Ohio  River  at. the 
same  time,  for  comparison.  The  analyses  show  decidedly  large  quantities  of  or^anie 
matter  carried  in  the  water  taken  from  the  canal. 

The  Louisville  and  Portland  Canal  was  built  for  the  purpose  of  carrying  vessela 
around  the  Falls  of  the  Ohio  River  at  Louisville,  Ky.  The  present  length  of  the  canal 
is  about  2}  miles  and  is  located  immediately  adjoining  and  partly  through  the  city  ni 
Louisville,  and  lies  between  tbe  city  and  the  Ohio  River.  The  line  of  the  caaal 
passes  through  low  land,  the  level  of  which  is  considerably  below  the  general  level  of 
the  city. 

At  present  seven  main  sewers  with  their  numerous  branches,  and  six  private  servers 
or  drains  discharge  directly  into  the  canal,  from  Fourth  street  to  the  locks.  At  Pree- 
ton  street  another  sower  empties  into  the  Ohio  River,  only  a  short  distance  above  the 
head  of  the  canal.  The  greater  portion  of  the  discharge  from  this  sewer  outers  the 
canal  during  the  months  of  low  water,  which  extends  from  about  the  Ist  of  July  until 
December,  five  mouths,  three  of  which,  July,  August,  and  September,  embrace  the 
hottest  portion  of  the  season  in  this  latitude.  At  tnis  time  of  year  the  canal  beeomoa 
very  oiiensive,  especially  after  heavy  rains,  which  wash  the  streets  and  flash  the 
sewers,  carrying  Inrge  quantities  of  filth  and  sediment  into  the  canal.  Fishea  that 
chance  to  get  into  the  canal  soon  die  and  can  be  seen  floating  on  the  surface  in  large 
numbers,  and  in  a  short  time  are  in  a  decomposed  state;  they  collect  at  the  lock- 
gates,  together  with  the  bodies  of  small  animals,  where  they  become  so  ofl'ensive  that 
the  locks  nave  to  be  opened  to  dispose  of  them. 

The  area  drained  by  the  sewers  that  now  empty  into  the  canal  will  exceed  600  acres, 
embracing  the  most  populous  portion  of  the  city.  This  area  is  annually  increasiug  as 
the  sewers  are  extended.  In  time  the  canal  will  bo  converted  into  an  immense,  open 
sewer,  unless  some  measures  are  adopted  to  entirely  remove  or  at  least  lessen  the 
present  evil. 

There  can  be  no  question  but  that  the  health  of  those  employed  on  the  canal,  as  weU 
as  all  compelled  to  reside  in  the  vicinity,  is  at  times  seriously  affected  by  the  condition 
of  the  water  in  the  canal. 

It  has  been  generally  considered  that  the  sewage  and  chemicals  used  at  the  paper- 
mills,  now  entering  the  canal,  is  injurious  to  the  life  of  gates  and  other  structures,  but 
as  yet  it  has  not  been  clearly  demonstrated  just  what  effect  can  bo  directly  charged  to 
it.  The  iron  work  on  the  gates  is  found  to  be  badly  corroded  in  a  few  ycan^,  especially 
those  parts  continuously  submerged. 

To  determine,  if  possible,  what  injurious  effect,  if  any,  the  water  in  the  canal  has 
upon  boilers,  I  addressed  letters  to  the  different  firms  of  this  city  owning  steam- vessels 
that  frequently  use  the  canal.  So  far  only  one  answer  has  been  received,  which  is  as 
follows : 

'^Dear  Sir:  Yours  of  the  19th  instant,  inquiring  as  to  injarious  effect  of  water  in 
canal  on  hulls  and  boilers,  received.  We  have  delayed  answering  until  we  could  con- 
eult  with  some  of  the  officers  of  the  boats. 

''  The  engineers  say  they  can  not  tell  whether  the  water  has  any  effect  on  the  boilers 
or  not,  as  they  are  in  the  canal  so  short  a  time  in  proportion  to  the  time  spent  outside 
and  only  pump  the  water  of  the  canal  when  compelled  to  do  so.    The  same  thing  ap- 

Slies  to  the  hulls,  though,  judging  from  the  effect  of  the  same  sewage  in  a  much  more 
iluted  state  on  our  wharf-boat,  which  is  exposed  to  it  all  the  time,  the  canal  water 
must  be  very  injurious  to  hulls  exposed  to  it  any  length  of  time. 
"  Very  truly, 

"W.  W.  HiTB  &  Ca 


"C.  L.  CORNWKLL,  Esq., 

AssUtant  Superintendent  LouiBville  and  Portland  Canal," 


ti 
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In  «<welasioii  I  desire  to  call  yonr  attention  to  tbe  letters  of  Capt.  A.  Mackenzie, 

''June  4  aod  June  7,  1877 ;  Capt.  A.  N.  Lee,  Corps  of  Engineers,  dated  Jane  6, 1878  ; 

to  tbe  answer  of  Capt.  A.  Mackenzie,  transniittinff  a  copy  of  a  letter  addressed  by 

Cbief  of  Engineers,  General  A.  A.  Hnmphreys,  to  tne  honorable  Secretary  of  War, 

wlftieh  he  strongly  opposes  the  attempt  of  the  city  anthorities  to  discharge  their 

«  into  the  canal ;  also  to  the  letter  of  Mr.  PhiL  J.  Schopp,  superintendent  Lonis- 

«nd  Portland  Canal,  dated  Febrnary  7,  1883,  all  of  which  strongly  oppose  the 

c^  any  additional  sewers  into  the  canaL 

Very  respectfolly,  yonr  obedient  servant, 

C.   L.   CORNWELL, 

ABsiatani  Superintendent  LouteviUe  and  Portland  Canal, 
]C%|.  Axos  Bticknet, 

Corpe  of  Engineer$,  U,  8.  A, 


of  j.  g.  durbeck  relating  to  analyses  of  water  in  louisville  and 

portland  canal. 

Louisville  and  Portland  Canal  Office, 

Louisville,  Ky.,  June'M,  1886. 

SU :  I  have  the  honor  to  submit  herewith  the  following  report  of  analyses  of  canal 
a»d  river  water : 

In  1879  I  was  ordered  by  Oeneral  G.  Weitzel,  then  in  charge  of  the  Lonisville  and 
"Portland  Canal  and  the  improvement  of  the  falls  of  the  Ohio,  to  make  a  quantitative 
analyses  of  the  canal  water  from  time  to  time,  so  as  to  ascertain  whether  any  sub- 
were  eontained  in  it  injuiions  to  iron  or  wood  used  in  construction  of  look- 
or  gate  machinery.    Having  previously  ascertained  lar^e  amounts  of  organic 
btter  in  tbe  canal  water,  I  conomded  to  make  at  the  same  time  an  analysis  oi  the 
nrcr  water  for  comparison  of  the  organic  matter  contained  in  it. 

JsDoary  17, 1876,  1,000  grams  of  canal  and  1,000  grams  of  river  water  were  taken. 
The  canal  water  yielded : 
Organic  matter,  .071. 
Earthy  matter,  .182. 
Iron,  .083. 
Lime,  .092. 
Soda,  .697. 
One  thoQsand  grams  of  river  water  yielded : 
Organic  matter,  .008. 
Es^thy  matter,  .105. 
Inm,  .*009. 
Lime,  .010. 

Traces  of  chloride  of  sodium. 
On  Febrnary  24, 1876, 1,000  grams  of  canal  and  1,000  grams  of  river  water  were 


One  tboosand  grams  of  canal  water  yielded : 
Oigmnie  matter,  .255. 
Earthy  matter,  .866. 
Iron,  .193. 
Lime,  .068.  ^ 

Soda,  with  traces  of  magnesia,  .213. 
One  ihoQsand  grama  river  water,  taken  February  24,  1876,  yielded : 

Organic  matter,  .007. 
On  October  22, 1876,  after  a  very  long  dry  season,  1,000  grams  of  canal  and  1,000 
grama  of  river  water  were  taken,  twelve  hours  after  a  very  heavy  rain. 
The  canal  water  yielded: 
Oqcanic  matter,  .335. 
Earthy  matter,  .197. 
Iron,  none. 

Lime,  .068.  < 

Soda,  .283. 
One  thoQsand  grams  of  river  water  taken,  October  22,  1876,  yielded : 

Oiganic  matter,  .007. 
I  have  never  found  free  acid  in  the  canal  water,  but  have  found  the  water  fre- 
faently  to  react  alkaline  on  account  of  the  large  quantity  of  soda  used  in  the  paper- 
■QMior  cleaning  rags,  the  refuse  water  emptying  into  t^e  canal. 
Very  respeciralJy,  yonr  obedient  servant, 

J.   G.   DURBECK. 

im.  Amos  Stickxkt, 

Cerpe  of  Bmgineen,  U.  8.  A, 
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D  D4. 

IMPROVEMENT  OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  BELOW  VI». 

CENNES. 

The  river  and  harbor  bill  approved  August  0,  1886,  a[)propriated 
$60,000  for  continuing  work  on  lock  at  Grand  Eapids  and  for  injprovio^ 
the  river  from  Grand  Bapids  to  its  mouth,  with  a  proviso  that  ^9,000 
should  be  expended  at  Grayville.  It  was  decided  to  apply  $36,000  to 
the  purchase  of  stone  and  commencement  of  construction  of  the  lock  at 
Grand  Bapids ;  as  much  as  was  necessary  of  the  $9,000  for  the  constixic- 
tion  of  a  levee  at  Grayville,  $10,000  for  repairs^  and  operating  or  saa^^- 
boat,  and  $5,000  for  contingencies. 

LOCK  AND  DAM  AT  GRAND  RAPIDS. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Carmody  Ss 
Mapel  for  the  delivery  of  sufficient  stone  to  build  three  or  four  courses 
of  the  lock-wan.  These  contractors  have  shown  themselves  utterly 
nnable  to  fill  their  contract^  and  the  fifth  extension  of  their  time  expired 
July  1, 1887,  up  to  which  time  they  had  delivered  only  1,543.131  yards 
of  stone.  It  is  hoped  now  that  a  contract  may  be  made  with  parties 
able  to  deliver  stone  with  reasonable  promptness.  Work  at  the  lock- 
site  was  commenced  with  hired  labor  April  1.  The  preparatory  work, 
removing  deposit  from  old  lock-chamber,  removing  old  lock- walls,  con- 
structing a  dam,  inclosing  lock-site,  and  procuring  and  placing  machin- 
ery, has  been  well  advanced,  and  it  is  hoped  that  masonry  work  may  be 
commenced  in  a  short  time. 

WORK  AT  GRAYVILLE. 

The  incipient  cut-off  at  Grayville  had  become  quite  threatening,  and 
it  was  determined  to  use  the  funds  provided  in  constructing  or  extend- 
ing a  levee  which  would  prevent  the  flow  of  water  and  hold  the  neck  of 
land  for  a  time,  with  the  hope  that  additional  funds  would  be  provided 
in  time  for  the  protection  of  the  caving  banks.  The  levee  has  been 
about  completed. 

SNAG-BOATS. 

The  snagging  plant  had,  for  want  of  funds,  become  very  much  dilap* 
idated.  It  has  been  put  in  very  good  condition  and  will  be  set  to  work 
as  soon  as  possible.  * 

NEW  HARMONY  OUT-OFF. 

The  cut  around  the  end  of  the  dam  at  Kew  Harmony,  which  was  men- 
tioned in  last  year's  report,  has  considerably  increased  in  depth  and 
width,  and  it  is  estimated  that  fully  one-half  of  the  discharge  of  the  river 
passes  through  it.  It  has  not  been  practicable  to  do  any  work  at  this 
point  during  the  year,  en  account  of  insufficiency  of  funds.  When  the 
work  is  once  commenced  it  should  be  completed  in  one  season,  and  it 
will  cost  not  less  than  $25,000. 

ESTIMATES. 

The  following  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river : 

Completing  lock  and  dam  at  Grand  Rapids 9114,000 

Work  at  Widow  Goes  and  Skidmore  bars S0,000 
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ktrJUle  Chain $20,000 

Work  at  Gnod  Chain 25,000 

PrDtactlanofbankatGrayYille 11,000 

Dttmat  Little  Chain  Cat-off 2,000 

BenMyval  of  rock  at  Marshall's  Ferry t,000 

Dam  St  New  Harmony 25,000 

IK'orkat  Coffee  Island  Chnte 2,600 

Ctumnel  throof^h  White  River  Shoals 20,000 

to  works,  maintenance  of  plant,  contingent  expenses 10, 000 

250,600 

The  appUcatiOQ  of  any  funds  that  might  become  available  for  the  next 
year  would  depend  upon  the  amount  and  would  be  for  the  prose- 
cation  of  work  stated  in  the  estimate. 

For  a  statement  of  the  condition  of  the  river  and  details  of  work 
attention  is  invited  to  the  accompanying  report  of  Mr.  O.  L.  Petitdidier, 
assistant  engineer. 

Money  statement 

Jely  1, 1886,  amount  availahle $13,924.60 

Amoimt  appropriated  by  act  approved  Angnst  5,  1886 60, 000. 00 

173,  924. 60 

Joly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liAbiliHea  outBtandlng  July  1, 1886 22,444.30 

Jmly  1, 18H7,  outstanding  liabinUee 5,043.99 

27,488.29 

July  1,  1887,  amount  available 46,436.31 


{Amount  (estimated)  required  for  completion  of  existing  projoct 250, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


RXPORT  OF  MR.  O.   L.  PETITDIDIER,  ASSISTA.KT  BKGIKEER. 

U.  8.  Engineer  Office, 

Louisville,  Kjf,y  July  25,  1887. 

Major  :  1  have  the  honor  to  submit  the  folio wiu|^  report  on  improvement-  of  Wabash 
iver,  Indiana  and  Iliinois,  for  the  fiscal  year  ending  June  30, 1887 : 

IMPROTEMKNTB  BELOW  VINCENNEB. 

The  object  aimed  at  in  the  improvement  of  the  Wabash  Biver  has  been  to  obtain 
a  least  depth  of  3^  feet  in  the  channel  at  low  water.  The  project  adopted  for  obtain- 
itf  tliis  depth  contemplates  the  building  of  dikes  in  wide  reaches  of  river,  cutting 
ofebutes  tnrough  chain  of  rocks,  the  closing  by  dams  or  otherwise  of  harmful  cut-ofib, 
training  slack  water  navigation  by  means  of  a  look  and  dam,  and  removal  of  snags 
ftom  the  chmnnel.  The  object  of  the  improvement  has  been  partially  obtained.  Ow- 
ing to  the  lar|^  extent  of  river  to  be  improved  and  to  the  smallness  and  uncertainty 
ef  aypropriatioiia  it  has  not  been  possible  to  carry  on  the  improvements  in  a  systematic 
and  continaona  manner,  be^pnning  from  the  month  of  the  river  up-stream,  bnt  it  has 
been  thought  beet  to  begin  improvements  at  those  points  where  their  need  was  most 
uigeot  and  where  works  of  improvement  would  most  likely  be  followed  by  positive 
remits. 

It  waa  in  pursuance  of  this  policy  that  cnts  through  chains  of  rock  both  at  Grand 
Chain  and  Coffee  Island,  although  separated  bj  a  great  length  of  river,  with  many 
bad  places  intervening,  were  begun  and  completed  first.  Tlie  next  improvements 
were  also  made  in  the  order  of  their  respective  importance,  continuing  with  the  dams 
at  New  Harmony  Cut-off,  Turkey  Island  Chute,  dikes  at  Winkler's  Bar,  Mclntyre  Bar, 
aod  lastly  at  Little  Chain. 

Snagging  waa  also  carried  on  for  several  years  with  great  benefit  to  navigation, 
until  the  lailore  or  smallness  of  appropriations  caused  tne  boats  to  be  laid  np.  No 
baa  been  done  for  four  years. 
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In  addition  to  those  points  where  improvements  hare  been  carried  on,  the  greatest 
obstmction  to  through  navigation  has  been  a  chain  of  rock  shoals  known  as  Ox 
Rapids,  which  '^an  not  be  passed  by  steam-boats  except  at  a  high  stage  of  water. 

This  obstruction  has  practically  cut  the  navigation  of  the  river  in  two. 

A  lock  and  dam,  built  many  years  ago  by  the  Wabash  Navigation  Company  at 
place,  served  for  many  years  as  a  means  of  communication  between  the  upper  and. 
lower  parts  of  the  river,  but  unfortunately,  owins  to  defective  construction  and  wans 
of  repairs,  the  dam  has  been  carried  away,  the  lock-walls  have  fallen  in,  and  tbe 
whole  work  has  become  a  total  wreck. 

It  has  always  been  the  intention  of  the  various  officers  in  charge  of  this  improve- 
ment to  reconstruct  the  lock  and  dam  at  Grand  Rapids  as  soon  as  a  sufficient  avail- 
able sum  of  money  would  warrant  the  beginning  of  the  work. 

An  appropriation  of  |:30,000  having  been  made  for  this  work  on  June  30, 1885,  a 
contract  was  entered  into  for  furnishing  a  portion  of  the  stone  for  lock,  and  stone  has 
been  received  from  time  to  time. 

A  new  appropriation  was  made  Augusts,  1886,  appropriating  $51,000  for  continuing' 
lock  at  Grand  Rapids  and  for  improving  the  r  iver  from  Grand  Rapids  to  its  moatb« 
An  additional  appropriation  of  |9,000  was  also  made  to  be  expended  in  preventing 
cut-off  at  Gray vilie,  and  the  following  project  of  expenditure  for  the  Hscal  year  ISSN- 
'S?, was  adopted. 

Lock  at  Grand  Rapids,  getti ng  additional  stone  and  laying  foundat i on  courses .  $36, 000 

Repairs  of  barees,  snag-boats,  and  snaeging 10,000 

Reserve  fund  tor  contin^ncies,  care  of  plant,  etc 6,000 

Building  levee  at  Grayville 9,000 

Total 60,000 


• 


CONDITION  OF  THB  RIVER. 


Owing  to  want  of  sufficient  appropriations  in  previous  years  no  repairs  have  been 
made  to  existing  works,  and  the  condition  of  river  is  not  as  good  as  in  former  years. 

The  principal  obstructions  are  as  follows: 

Skidmore  Bar,  2\  miles  from  mouth. — No  work  has  been  done  on  this  bar. 

Widow  Goss's  Bar^  19  miles  above  mouth  of  river, — No  work  done  yet  at  this  point. 
Works  of  contraction  should  be  constructcil  to  reduce  width  of  river. 

Little  Chain. — This  obstruction  is  25  miles  from  mouth  of  river,  and  consists  of  a  chain 
of  recks  2,000  feet  long,  through  which  a  channel  50  feet  wide  has  been  blasted,  bat 
which  has  only  been  dredged  to  a  width  of  35  feet.  This  improvement  as  far  as  com- 
pleted has  been  successful,  but  owing  to  want  of  funds  has  not  been  completed  to  the 
full  width  of  100  feet,  as  intended.  During  the  past  year  a  ^ood  deal  of  the  stone 
with  which  the  dikes  had  been  paved,  and  also  a  portion  of  the  rock  blasted  but  not 
dredged  out,  has  rolled  in  the  chute  and  carried  by  the  force  of  the  current  to  the 
foot  of  it,  thus  obstructing  a  channel  already  too  narrow,  and  making  the  passage  of 
steamboats  difficult  and  dangerous. 

This  improvement  should  oe  completed,  or  at  least  that  portion  of  it  which  has 
been  blasted  should^  be  removed  with  the  dredge,  and  the  dikes  built  of  low  cribs 
filled  with  stone  instead  of  the  former  plan  of  paved  dikes,  which  experience  has 
demonstrated  to  be  unsatisfactory.  A  cross-dam  composed  of  piling,  which  has  been 
built  across  the  Little  Chain  Cut-off,  in  order  to  prevent  waste  of  water  from  main 
river,  has  been  flanked  around  the  right  abutment  by  the  river,  which  has  cut  for 
itself  a  channel  about  90  feet  wide,  and  a  large  volume  of  water  is  thus  allowed  to 
escape. 

A  new  dam,  consisting  of  cribs,  but  little  above  low  water  should  be  built  at  head 
of  cut-off. 

Marshall^  Ferry,  29^  miles  from,  m4>uth. — A  few  large  bowlders  in  the  channel  ought 
to  be  removed. 

Grand  Chain,  31  miles  from  mouth, — No  work  done  during  last  season. 

This  obstruction,  which  until  cut  through  presented,  at  low  water,  an  impassable 
barrier  to  navigation,  is,  for  want  of  repairs,  lapsing  into  an  unsatisfactory  condition. 
The  ice  and  drift  carried  during  high  water  have  greatly  injured  the  paving  on  the 
left  dike  at  head  of  chute,  while  the  greater  portion  of  stone  of  which  right  dike  was 
composed  has  been  washed  in  the  chute,  thereby  shoaling  and  narrowing  it  and  ren- 
dering the  improvement  of  much  less  value  than  formerly. 

The  head  of  chute  should  be  deepened  at  least  2  feet  in  order  to  obtain  a  depth  of 
not  less  than  4  feet  at  low  water  from  one  end  to  ^he  other.  The  right  dike  should 
be  lined  with  a  row  of  low  cribs  previous  to  dredging,  the  cribs  to  be  filled  with  stone 
set  edgeways,  to  avoid  further  washing  out.  The  location  of  chute  has  never  been  all 
that  could  be  desired ;  nevertheless  the  improvement  has  been  successful,  and,  with 
a  few  yearly  repairs,  is  permanent. 


/ 
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IFcrvidb't  Ripple^  39  mitet  from  mouth, — ^Tlie  rocks  in  the  channel  were  removed 
mwtnX  yean  ago,  the  improvement  having  been  qnite  snccefisful.  A  few  more  stone 
iboiild  be  removed  at  a  small  expense. 

Dmm  at  New  narmony^  ahoui  50  mUn  from  mouth. — The  new  cnt-off  around  end  of  dam, 
which  was  mentioned  in  last  year's  report,  has  farther  increased  in  depth  and  width, 
and  it  is  eoitimated  that  fnlly  one-half  of  the  discharge  of  the  river  passes  through  it. 
Tke  present  dimensions  of  cut-off  are  3%  feet  in  width,  with  a  depth  of  Vi  to  15  feet, 
Mme  aoondingB  showing  as  high  as  17  feet,  with  rook  bottom. 

The  effect  ot  this  dram  on  the  main  river  has  been  to  lower  the  upper  pool,  \  mile 
above  it,  some  8  inches^  and  to  cause  the  main  river  to  become  shallower  every  year, 
so  that  at  low  water  it  is  impossible  for  boats  to  come  np  around  the  island,  and  nav- 
igation from  the  month  is  suspended  at  foot  of  cut-off.  r^either  can  the  boats  ascend 
or  descend  through  the  cot-off,  except  at  high  water,  as  there  is  a  fall  from  head  of 
ent-off  to  foot  of  same  of  about  7  feet  in  2  miles,  most  of  which  fall,  or  4i  feet  of  which, 
oeenzs  in  a  very  short  distance  over  a  natural  rock  dam  once  used  as  a  mill-dam,  and 
located  some  f  mile  above  foot  of  cut-off. 

Out  Tarioos  improvements  around  the  island,  which  had  been  quite  successful,  have 
thus  become  useless,  and  a  very  rich  section  of  river  12  miles  in  length  is  thus  directly 
deprired  of  navigation,  while  indirectly  the  whole  lower  river  suffers  from  the  want 
1^  thioagh  navigation,  as  the  boats  in  the  lower  Wabash  leave  the  river  as  soon  as 
water  is  getting  low. 

The  new  cot-off  should  be  closed,  either  with  a  low  dam  supplemented  with  a  levee 
across  Sibeyrss'  Island  or  by  any  other  means  which  a  thorough  survey  of  the  exist- 
ing conditions  wonld  indicate  as  most  suitable.  The  main  dimculty,  however,  in  any- 
work  of  improvement  will  be  the  securing  of  the  end  of  the  dam  to  the  island  in  such 
a  maimer  that  the  river  will  not  cut  around  it. 

GrmpBlUe  Bend  Cut-off,  G2  miles  above  mou^.— This  threatened  cut-off,  which  if  ne- 
glected another  season  would  undoubtedly  have  been  beyond  mending,  has  been 
eiflsed  during  last  fiscal  year  by  a  levee  4,330  feet  long,  with  its  top  3  feet  above 
high-water  mark  of  1875.  This  work,  although  not  quite  completed  during  the  pres- 
ent fiscal  year,  has  been  very  successful,  and  there  is  no  apprehenson  of  the  cut-off 
fianuing  again  unless  the  levee  should  again  be  tramped  and  broken  down  by  travel  of 
stock  and  vehicles  during  high  water.  In  order  to  reduce  the  danger  from  this  cause 
to  the  minimum  a  barb-wire  fence  has  been  built  all  around  the  levee.  The  levee 
has  been  sown  with  ^rass  seed,  young  trees  have  been  planted  in  the  cut-off  at  foot 
of  levee,  and  it  is  believed  that  the  improvement  is  permanent  as  long  as  the  river 
does  not  cut  in  the  main  river  bank  so  as  to  undermine  the  levee.  A  work  of  this 
kind  should,  however,  have  at  all  times  a  contingent  sum  at  its  credit,  in  order  that 
any  alight  repairs  needed  may  be  made  at  once,  at  the  least  expense  and  before  any 
sezioos  damage  has  been  done.    I  append  a  few  data  in  regard  to  this  work : 

Length  of  old  and  new  levee  raised,  repaired,  and  built  during  fiscal  year 

ending  June  30,  1887 feet..  4,225 

Nomberofcabic  yards  of  material  putin  levee 41,700 

Money  expended  to  June  30,1887,  from  all  causes $7,772.69 

Cost  per  cubic  yard  put  in  the  levee , $0.1863 

The  work  was  done  with  teams  and  scrapers,  the  teams  being  paid  25  cents  per 
DOT  and  laborers  15  cents  per  hour.    The  leyee  was  built  with  a  slope  of  1  to  3  and 
m  width  on  top  of  8  feet. 

Ceffee  Jalaud  Chute,  85  miles  from  mouth. — No   work  has  been   done  since  1*173. 
ars  are  needed  both  at  head  and  foot  ot  chute.    It  is  intended  during  the  present 
I  year  to  remove  some  of  the  snags  and  a  few  of  the  largest  stones, at  foot  of 
chute  with  the  snag-boat. 

White  Biver  Shoah,  91  miles  above  mos^^.— This  shoal  consists  of  a  ledge  of  rock, 
about  2;200  feet  long  and  extending  clear  across  the  river;  at  very  low  water  this 
presents  an  impassable  obstruction  to  steamboats  going  up  the  Wabash  or  White 
riven.  No  work  has  been  done  here.  Should  an  improvement  of  this  shoal  be  at- 
tempted the  work  ought,  to  be  thorough,  and  for  this  roason  it  is  proposed  to  cut  a 
channel  tbrongh  the  rock  100  feet  wide,  4  feet  deep,  and  2,200  feet  long. 

XfSdtr  and  dam  at  Grand  Hapids,  92}  miles  above  the  mouth. — As  mentioned  in  the 
earlier  part  of  this  report,  the  amount  which  it  was  intended  to  expend  during  this 
fiscal  year  was  $36,000,  this  to  be  applied  to  the  purchase  of  additional  stono  and  lay- 
ing of  the  first  courses  of  masoury.    In  addition  to  this  it  was  expected  that  the  con- 
tnctofs  for  etone  wonld  furnish  all  the  lower  courses  for  the  lock  ;  only  a  small 
snaolily  of  the  stone  contracted  for  has  been  received,  although  the  time  for  compie- 
Doo  of  contract,  aft«r  being  extended  to  Beptember  1,  1886,  then  to  January  1,  1887, 
WB0  extended  once  more  to  July  1,  1887.    No  stone  was  received  from  them  between 
JtaoMrj  I  and  July  !>  1887,  the  dates  of  their  last  extension.    The  total  quantities  of 
itooe  reeeiv^  iBBt  year  were  a?  follows:  366,308  cubic  yards,  for  which  the  sum  of 
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$3,446.29  was  paid.  There  being  on  hand  a  sufficient  quantity  of  stone  to  be^n  the 
laying  of  masonry  of  lock,  the  work  of  excavation  of  the  old  lock  was  began  on  April 
1,  1887,  and  continued  without  interruption  to  June  '30,  The  progress  of  work  bas 
been  quite  decided,  the  land  wall  having  been  entirely  excavated  for  its  whole  lensth 
and  for  a  width  of  15  feet,  while  up  to  June  30  the  river  wall  was  nearly  all  taKen 
out  for  a  width  of  17  feet.  Three  sides  of  coffer-dam  have  also  been  built  op  to  a 
height  from  15  to  18  feet  above  low  water,  and  it  is  expected  to  begin  the  laying  of 
masonry  in  a  short  time.  The  work  of  excavation  has  been  more  laborious  than  an- 
ticipated when  first  estimate  for  lock  was  made,  as  during  the  15  years  that  the  lock 
has  been  in  disuse  the  lock  chamber  has  become  filled  with  mud,  sand,  and  d^bria  of 
all  sorts  to  a  depth  of  15  feet,  the  total  number  of  yards  excavated  to  June  30,  1887, 
being  nearly  14,000,  and  the  amount  paid  for  excavations  and  purchase  of  plant  to 
same  date  has  been  $7,734.76. 

During  the  fiscal  ^ear  our  fleet  of  steamboats  and  barges,  which  for  want  of  appro- 
priations had  been  idle  for  several  years,  was  found  to  be  in  such  a  state  of  dilapida- 
tion that  repairs  became  necessary  at  once.  Our  snag-scow  for  the  npper  Wabash 
being  the  worst,  it  was  decided  to  remove  the  machinery  to  another  comparatively 
new  barge  ;  this  was  done  last  fall,  the  new  scow  being  completely  made  over  and 
being  now  in  first-class  order. 

One  barge  was  also  repaired  very  extensively,  and  our  towboat,  the  Oaseo,  waa  also 
put  on  the  ways,  straightened,  repaired,  and  xiainted.  The  sum  expended  for  tbese 
repairs  is  11,4845.11.  The  snagboat  Richard  Ford^  which  had  not  been  in  commission 
for  four  years  and  had  been  carried  away  by  the  ice  in  the  winter  of  1885-'86,  was  iu 
such  a  dilapidated  condition  that  repairs  were  not  undertaken  until  the  spring.  The 
repairs  on  this  boat  are  now  almost  completed,  and  it  is  expected  to  put  ner  in  com- 
mission as  soon  as  the  stage  of  water  allows. 

During  the  four  years  which  have  elapsed  since  the  snagboat  was  in  commission 
numerous  new  snags  have  been  deposited,  many  of  which  are  dangerous  to  navigation. 

It  is  intended  to  remove  them  during  the  present  fiscal  year. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Petitdidier, 
A99\9tani  Engim 

Major  Amos  Stickxry, 

Corp9  of  Engineers^  U,  S.  A, 


COMMERCIAL  STATISTICS, 

Showing  the  amount  of  freight  carried  on  the  Wabash  River,  below  Yincennes,  dor. 
ing  the  fiscal  year  1886-'87. 

Corn boshels..  491,800 

Wheat do....  178,000 

Lumber I feet,B.M..  50,000 

Staves  and  heading bunches..  4,500 

Staves 78,000 

Hickory  butts cords..  475 

Stave  blocks do....  360 

Railroad  ties 20,000 

Saw-logs  rafted  and  sawed  by  the  saw-mills  along  the  river. . .  feet,  B.  M . .  15, 778, 056 


LiaU  of  nUtam-hoaU  plying  onWahoBh  River  y  below  Fincennes,  during  the  fiscal  year  1886-'87. 


Nam^s. 

Where  plying. 

D.  A.  Goodln 

Vincennes  to  Moant  Caruel. 

Moiit<)7.n  ma 

Do. 

Jambo  (floatiliK  Baw*mill) 

Do. 

Kid /floatinir  saw-mill) 

Do. 

A.  Caiev , 

White  kiver  t4>  month  of  ^Vf^liAaii  tOvftr. 

John  R.  Hti20 

Mount  Carmel  to  month  of  Wabaah  River. 

Bxperiment 

White  Hiver  to  month  of  Wabaah  River. 

Besides  these  boats  the  following  Ohio  River  boats  have  made  trips  at  various  times : 
City  of  Nashville,  B,  S,  Rhey,  Minnie,  T,  Shiver,  John  Gilbert,  Girty  Pool, 
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IHPEOYEMENTS  ABOVE  YINGENNES. 

• 

The  small  anioai>t  of  money  available  for  work  on  this  part  of  the  river 
made  it  impracticable  to  accomplish  much. 

The  snagging  oatfit  was  pat  in  good  repair  and  set  to  work  cleaning 
out  the  eat-off  at  Horseshoe  Bend.  A  pile  and  brash  dam  had  been 
placed  across  the  cut  off  some  years  ago,  with  the  hope  of  stopping  the 
tow  throngh  the  cnt-off  The  water  cat  aroand  the  dam  and  re-estab- 
lished the  cat-off,  and  the  river  aroand  Horseshoe  Bend  shoaled  np ; 
this,  with  the  dam,  formed  a  complete  barrier  to  navigation  past  this 
point  at  low  water.  As  the  cat-off  did  not  decrease  the  length  of  river 
to  any  serioas  extent,  and  it  seemed  donbtfal  as  to  rebuilding  the  dam 
and  making  it  secure  at  a  reasonable  cost,  it  was  decided  to  open  a 
passage  for  navigation,  and  remove  as  many  snags  and  other  obstruc- 
tions as  possible.  This  was  done,  though  not  as  thoroughly  as  desired, 
when  work  ceased  on  account  of  exhaustion  of  funds. 

ESTIMATES. 

The  following  table  of  estimates  is  for  the  more  important  work  needed 
in  this  i>art  of  the  river,  and  any  funds  that  might  become  available 
would  he  applied  to  the  objects  stated  : 

SaagpngfiTe  months  (yearly),  at  |800  per  month $4,000 

Repairs  to  Eiebt-mile  l>ain 500 

Dt^oj^ 4,000 

Cootnetion  works  and  bank  protection 10,000 

Canof  plant  and eontingencies 1,500 

Total 20,000 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended. 

Money  statement 

Jily  1, 1886.  amount  available $2,103.71 

July  1,  lBd7,  amoont  expended  daring  fiscal  year  ezclnsive  of 

liabiliUca  oatstanding  July  1, 1886 $2,018.91 

July  1, 1867,  outstanding  liabilities 14.72 

2,033.6a 

Jo^  1,1887,  amount  available 70.08 

^i,^.^— —^^^— ^M^^— * 

I  Amoont  (eetimated)  requii^d  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1889    20, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  l.  petttdidier,  assistant  engineer. 

Untted  States  Engineer  Office, 

Louiitnlle,  Ky,,  July  25, 1887. 

3fAfOR:  I  have  tbe  honor  to  submit  the  following  report  on  improvement  of  Wa« 
^■ah  KLver,  Indiana  and  Illinois. 

IMPROVEMENTS  ABOVE  VINCENNES. 

The  portion  of  river  above  Vincennes  upon  which  improvements  have  been  made  is 
W  an'tos  in  length.  The  works  of  improvement  have  consisted  in  the  removal  of  snags, 
m4  the  constmetion  of  two  dams  across  hurtful  ohiuinels. 
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The  removal  of  snags  in  1883  and  1884  gave  a  new  impetus  to  the  low-water  navi- 
gation, which  had  heretofore  been  almost  entirely  suspended ;  unfortunately  the  ^mnt 
of  appropriations  for  several  years  has  interfered  with  this  work,  and  many  new 
snags  have  again  lodged  in  the  narrow  or  difficult  portions  of  the  river. 

Owing  to  the  presence  of  suass,  the  steamboat  men  complain  that  navigation  at 
low  water  has  to  be  stopped  fully  one  month  sooner  than  the  depth  of  water  in  the 
channel  would  otherwise  require.  Of  the  two  dams  built,  one  at  Eight-mile  Island 
has  accomplished  its  object,  a  few  repairs  are,  however,  necessary  to  render  the  im- 
provement permanent.  The  dam  at  Horeeshoe  Bend,  which,  as  mentioned  in  for- 
mer report,  was  a  failure,  has  been  removed,  and  the  river  allowed  to  pass  through 
its  new  channel. 

This  has  been  done  during  the  present  fiscal  year,  and  the  new  channel  has  been 
Qsed  exclusively  by  the  steamboats  until  the  middle  of  June,  1887.  Owiufi^  to  the 
small  balance  of  funds,  however,  the  removal  of  snags,  piling,  brush,  and  Btooe.  in 
the  cut-off  could  not  be  made  as  thorough  as  desirable,  so  that  there  are  still  a  xew 
obstructions  which  ought  to  be  removed ;  this  can  not  be  done  nntil  new  appropria- 
tions become  available,  as  the  present  funds  are  almost  exhausted.  The  following 
snags  were  removed  at  Horseshoe  Bend  Cut-off  during  the  present  fiscal  year : 

Number  of  snags  removed 37 

Average  length feet..        54.35 

Average  weight pounds..  12,8^.8 

Total  weight do....     47^775 

Number  of  trees  cut  on  banks  and  disposed  of 65 

Number  of  piles  removed 65 

In  addition  to  this  work  the  towboat  09»eo  and  snag-scow  were  thoroughly  re- 
paired. 

The  priticipal  work  needed  on  this  portion  of  the  river  at  present  consists  of  the 
yearly  removal  of  snags,  dredging  of  several  gravel-bars,  and  works  of  contraction 
at  various  points.    No  work  can  be  done  this  year  unless  money  be  appropriated. 
Very  respectfully,  your  obedient  servant, 

O.  L.  PETITDIDIER, 

Auistant  Engineer, 
MaJ.  Amos  Stickney, 

Corps  of  Engineen,  U.  S.  Army. 


COMMERCIAL  STATISTICS. 

The  commerce  of  this  portion  of  the  river  is  considerable  and  increasing  steadily, 
there  being  six  steam-boats  regularly  plying  between  Yinoeanes  and  Terre  Haute,  Ind. 

AMOUNT  OF  FR BIGHT   CARRIED   ON  WABASH   RIVER  ABOVE  VINCENNE8  DURING  THE 

FISCAL  TEAR  188&-'87. 

Com i bushels..  G99,224 

Wheat do 118.488 

Flour -. - barrels..  2,000 

Salt - do 500 

Coal •- tons..  397 

Lumber feet,B.M..  1,360,725 

Merchandise tons..  838 

Passengers number..  2,000 

Skifb  for  lumbermen  retnming  home do....  300 

Staves  and  heading bundles..  18,639 

Brick n • number..  55,000 

Fruit  trees do....  1,865 

Hogs do....  375 

Horses do....  35 

Stone cubic  yards..  7,334 

Saw-logs,  rafted  and  sawed  by  the  mills  along  the  river feet,  B.  M..  9,300,000 


The  following  is  a  list  of  steamboats  plyins  on  Wabash  River,  between  Vincennes 
and  Terre  Haute,  during  the  fiscal  year  1886^87 :  BoaedaU,  Ida  Lee,  Cohaeeett,  Cnnon 
Paintf  Diana,  Dauntleee. 
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D.  D.  5. 
IMPROVEMENT  OP  WHITE  RIVER,  INDIANA. 

The  work  oq  White  Eiver  dariog  the  year  has  been  confined  to  re- 
pairs of  plant  and  dredging  rock  from  the  cut  which  had  previously 
been  blasted  at  Kelly's  Ripple.  The  dredging  was  confined  to  one 
month  in  the  fall,  as  during  the  spring,  when  the  water  was  at  proper 
stage,  the  dredge  was  urgently  needed  at  the  lock-site  at  Grand  Bapids 
on  the  Wabash  Biver.  The  work  will  be  resumed  as  soon  as  the  dredge 
can  get  np  to  Kelly's  Eipple,  the  water  being  now  too  low,  and  it  is 
propo0ed  to  limit  the  width  of  cut  to  75  feet.  Advertisements  have 
been  published  calling  for  proposals  for  a  new  hull  for  the  dredge,  to 
be  opened  in  Angust  During  the  year  2,625  cubic  yards  of  rock  were 
ranoved  from  the  cut,  giving  an  added  width  of  from  12  to  15  feet  for 
over  half  the  length  of  the  cut.  The  Hazelton  Bridge  still  continues  to 
be  an  obstruction  to  the  navigation  of  the  river. 

Th^  following  estimate  is  presented  for  needed  work,  and  it  is  pro- 
posed to  apply  any  funds  that  might  be  available  to  the  objects  men- 


Conpktins  cnfe  st  KeUy's  Ripple |8,000 

One  year'a  snagging 4,0(10 

Dniging 4,000 

Cve  of  plant  and  oontingenoiefl 1,500 

17,500 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended. 

Money  statement 

Jnly  1, 1996,  amount  available $404.81 

Aamint  i^piopnaied  by  act  approTed  August  5,  1886 7,500.00 

7,904.81 
Jilj  1, 1807,  Amount  expended  during  fiscal  year,  exclnsiye  of  liabilities 
SsManding  July  1,  1886 2,964.32 

July  1, 1887,  Amount  ayailable 4^940.49 

[ AaouBfc  (eatimAted)  reauired  for  comifletion  of  existing  project 17, 500. 00 

I  AAoant  ^t  can  beprofiUbly  expended  in  fiscal  year  ending  June  30, 1889    17, 500. 00 
SabMitted  in  compliance  with  requirements  ox  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 


RBFOBT  OF  MR.  O.  L.  PlBTrn>n>ISR,  ASSISTANT  ENOINEER. 

United  States  Engineer  Office, 

LouUffilUf  JEy.,  Julji  25,  1887. 

Maior:  I  have  the  honor  to  make  the  lollowing  report  on  improvement  of  White 
BiTv,  Indiana,  for  the  fiscal  year  ending  June  30, 1887.  An  additional  appropriation 
d  17,500  was  made  for  this  work  on  August  5, 1886. 

la  eootiouation  of  the  project  of  improvement  adopted  the  work  of  excavation  at 
KeOy't  Ripple  was  reaumed  with  the  dredge  on  October  21, 1886,  and  carried  on  nntil 
iBtCRuptnl  by  high  water  November  20, 1886. 

condition  OF  THE  RIVER. 

With  the  exceptioa  of  snags  which  form  now  the  worst  obstruction,  the  river  ttom 
{^■oath  to  Haaelton  ia  in  a  fair  condition.  The  work  of  improvement  at  KeUy'a 
■ffH  whBce  the  worst  obstruction  occurred,  though  not  yet  completed,  allows  steam- 
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boats  to  pass  over  this  whenever  the  stage  of  water  is-soch  as  to  allow  steamboats  to 

fet  to  the  chnte.    This  chate  which  has  been  cut  through  the  rook  for  a  leoffth  of 
,050  feet  and  a  depth  of  4  feet,  has  been  increased  in  width  fix>m  12  to  15  feet  dniing 
last  fiscal  year  for  over  half  its  length.    It  is  proposed  to  keep  on  widenin|^  the  chnte 
until  a  clear  width  of  75  feet  is  obtained. 
The  work  done  at  Kelly's  Ripple  during  the  last  fiscal  year  is  as  follows : 

Linear  feet  of  cut  dredged  (12  to  15  feet  wide) feet..   1,090 

Cubic  yards  of  rock  removed 2,  €25 

Average  daily  progress linear  feet..         ^ 

Cubic  yards  removed  per  day 101 

Number  of  days  worked  with  dredge 26 

It  is  proposed  to  continue  the  improvement  at  Kelly's  Ripple  until  completed.  The 
hull  of  the  dredge  which  has  been  used  on  both  Wabash  ana  White  rivers  for  several 
years,  being  now  almost  beyond  repair,  it  is  proposed  daring  the  present  fiscal  year 
to  build  a  new  hull  for  it,  to  which  it  is  intended  to  remove  the  machinery,  the  ex- 
pense to  be  borne  equally  by  Wabash  and  White  rivers. 
Very  respectfully,  your  obedient  servant, 

O.  L.  PETITDIDIKRy 

AsHstant  Engineer, 

Maj.  Amos  Stickney, 

Corps  of  Engineera,  U.  S»  J, 


COMMERCIAL  STATISTICS. 

List  of  ateam-hoate  plying  or  which  have  made  various  tripe  on  White  Biver  during  the  Jleeal 

pear  1886-'87. 


Names. 

"WTier©  plying. 

£zTiAriment......  ...................... 

Pitt«biirgh  to  month  of  White  River.                     • 
Haselton  to  mouth  of  White  River. 

D.  A.Goodin 

A.  CfcTf.v ,-,,-.,-,,-.,,,,. 

Haselton  to  mouth  of  W  hite  River. 

* 

Statistics  showing  the  amount  of  freight  carried  on  White  Biver  during  the  fiscal  year  16B6- 

'87. 


DeBlgnation  of  fireight. 


Com bnahele. 

Wheat do  .. 

Logs  towed  by  steamboats feet,  B.  H. 

XiOgs  handled  by  saw-mills  uid  which  have  been  received  by  the  water  route do. .. 


Quaatltiea. 


eo.ooo 

S,000 

1,500,000 

1&.  100, 000 


D  D  6, 

IMPROVEMENT  OP  KENTUCKY  RIVER,  KENTUCKY. 

This  work  was  in  charge  of  Maj.  James  0.  Post,  Corps  of  Engineers, 
nntil  May  6, 1887,  when  it  was  transferred  temporarily  to  my  charge. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  emptying  into  it  at 
Oarrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Loais- 
ville,  Ky. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draught  of 
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6  feet,  by  the  construction  of  additional  locks  and  dams  at  Beutt3  ville' 
a  distance  of  261  miles  from  the  mouth  of  the  river. 

I>ariDg  previous  years  the  five  original  locks  have  been  repaired,  and 
three  of  the  dams  rebuilt ;  the  fourth  and  fifth  having  also  been  restored 
I  to  a  serviceable  condition. 

x\  line  of  levels  was  ran  from  Lock  Ko.  4  to  Look  No.  1,  for  the  estab- 
lishment of  the  elevation  of  the  several  miter  sills. 

LOCK    AMD  DAM  NO.  G. 

GoDtracts  have  been  entered  into  for  the  stone  of  Lock  No.  C.  The 
eootractors  are  now  at  Avork  getting  out  the  stone. 

BEATTYVILLE  DAM. 

The  oonstructiou  of  the  Beattyville  Dam  was  continued,  and  com- 
l»leted  on  October  30,  1880.  The  gates  worked  perfectly  at  all  stages 
of  the  water,  and  demonstrated  the  fact  that  the  gates  in  both  passes 
coald  be  worked  perfectly  by  the  one  culvert  in  the  middle  wall,  and 
that  no  farther  power  was  necessary,  the  pool  raising  the  gates  as  it 


The  velocity  of  the  water  through  the  passes  was  very  great,  reach- 
ing 13^  miles  per  hour,  at  a  sUige  of  20  feet.  At  the  lower  end  of  the 
passes,  where  the  swift  water  from  the  chutes  meets  the  still  water  of 
the  pool  below,  and  the  reacting  water  from  the  dam  at  higher  stages, 
a  short  chopping  sea  is  formed  which  is  quite  dangerous  to  coal-boats 
and  rafts.  A  large  number  of  injuries  to  rafts  was  due  to  careless  raft- 
ing, and  to  their  crews  not  being  accustomed  to  such  navigation.  The 
crews  would  often  desert  the  rafts  before  they  reach  the  mouth  of  the 
passes,  allowing  the  rafts  to  come  in  broadside. 

Shortly  after  the  passes  were  opened  for  navigation  a  pressure  was 

Dotioed  nnder  the  floor,  and  the  sheeting  commenced  to  rise  in  the  lower 

portion  of  the  floor  beyond  the  foot  of  the  slope.    Holes  were  then  bored 

in  the  floor  so  as  to  allow  this  water  causing  the  under  pressure  to 

escape.    Work  was  then  commenced  to  stop  the  leakage  from  above, 

by  driving  sheet-piling,  but  high  water  prevented  a  continuance  of 

this  work,  and  the  chutes  were  lefb  to  their  fate.    The  floor  of  the  lower 

end  of  both  passes  was  raised  by  pressure  upwards,  the  water  then 

attacked  the  gravel  above  the  crib  at  the  lower  end  of  the  chute,  and  . 

the  crib  was  soon  torn  out.    The  reaction  of  the  water  continued  tearing 

up  the  floor  and  undermining  side  walls,  until  a  portion  of  the  latter 

fell  over,  and  the  floor  was  removed  nearly  up  to  the  gate  recesses. 

This,  notwithstanding  the  fact  that  the  floor  was  securely  spiked  to 

12-iiieh  oak  caps,  which  were  fastened  to  piles  driven  into  the  bottom  as 

(ar  as  practicable.    In  some  instances  the  caps  were  split,  and  in  others 

the  bolts  securing  them  to  the  piles  were  drawn  through  them ;  and  in 

others,  the  floor,  caps,  and  piles  were  all  lifted  together. 

Ilie  condition  of  the  work  was  finally  such,  that,  before  undertaking 
to  make  repairs,  the  subject  was  referred  to  the  Board  of  Engineers, 
which  had  previously  discussed  this  subject,  and  had  recommended  the 
plaDs  00  Which  the  work  was  originally  constructed.  The  Board,  after 
eareftzllj  investigating  the  subject  and  visiting  several  localities  where 
Antes  were  aaed  for  the  passage  of  rafts  and  crafts  from  one  pool  to 
another  finally  decided,  from  the  experience  already  gained  at  Beatty- 
rzUeaod  the  difficalties  that  are  encountered  elsewhere  ia  the  use  of 
8b72  Kica  S7 118 
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chates,  that  the  iuterests  of  navigation  at  Beattjville  would  be  best 
served  by  substituting  a  rapid-acting  lock  for  the  chutes,  as  they  be- 
lieved that  coal-boats  of  the  type  used  on  the  upper  Kentucky  caald 
not  run  chutes  in  safety.  This  recommendation  of  the  Board  was  a|>- 
proved  by  the  Chief  of  Engineers  and  Secretary  of  War.  Plans  will 
therefore  be  matured  as  rapidly  as  possible  for  the  construction  of  the 
lock. 

It  is  not  improbable  that  some  work  will  be  necessary,  in  order  to 
prevent  the  destruction  of  the  dam,  before  the  lock  can  be  commenced. 

UPPER  KENTUCKT  RIYEB. 

A  meander  line  of  the  river  was  run  from  Old  Landing  to  Beattjrville, 
a  distance  of  20  miles.  No  work  has  been  done  during  the  past  year  oa 
the  shoals  on  that  portion  of  the  river  between  the  crossing  of  the  Ken- 
tucky Central  Eailway  and  Beattyville  since  the  work  was  suspended, 
October  12, 1885,  with  the  exception  of  the  removal  of  snags. 

SNAGBOAT  KENTUCKY. 

The  name  of  the  snag-boat  was  changed  from  Ktoasind  to  Kentuekff, 
The  rebuilding  of  this  snagboat  was  completed  October  1, 1886. 

From  May  26  to  June  19  the  Kentuchf  was  laid  up  at  Lock  No.  1, 
her  crew  operating  the  lock  and  making  the  following  repairs: 

Painting  the  entire  boat  inside  and  out;  new  bed-plates  to  capstan 
were  placed ;  exhaust  pipes  were  placed  in  stern  of  boat ;  braces  were 
placed  under  ridge-pole,  supporting  cabin  and  boilers ;  frames  made  for 
pumps.  The  wheel  was  cut  flown  5  inches,  and  hold  thoroughly  cleaned ; 
machinery  thoroughly  overhauled  and  cleaned. 

Work  done  during  year  ending  June  30, 1887 : 

Obstructions  removed nnmber..  MQS 

Miles  run do.-..  1,840 

Working  at  Lock  No.  4 days..  36 

Working  at  Lock  No.  1 do,...  5 

Laid  up  in  printer  quarters do 82 

It  is  recommended  to  continue  the  work  of  straightening  and  widen- 
ing the  passes  through  the  shoals,  and  the  removal  of  snags  and  over- 
hanging trees. 

Two  steamboats  and  several  freight  boats  run  on  this  portion  of  the 
river.  The  roads  through  the  mountains  become  impassable  during  the 
winter  and  spring,  and  the.only  outlet  and  means  of  obtaining  supplies 
for  this  region  is  by  means  of  the  Kentucky  Siver.  The  recommenda- 
tion contained  in  Maj.  James  0.  Post's  last  annual  report,  that  Oou- 
gross  authorize,  without  delay,  the  pui-chase  of  the  lands  for  the  addi- 
tional locks  and  dams  necessary  to  complete  the  improvement  of  the 
river,  is  renewed. 

Attention  is  invited  to  the  fact  that  it  has  taken  two  years  to  obtain 
the  land  for  Lock  and  Dam  No.  6.  It  is  probable  that  an  equal  length 
of  time  will  be  required  for  a  similar  purpose  at  each  of  the  ten  remain- 
ing locks  to  be  built. 

It  is  proposed  to  continue  the  work  of  improvement  by  completing 
Lock  and  Dam  No.  6,  lock  at  Beattyville,  and  the  construction  of  addi- 
tional locks  and  dams  with  the  amount  asked  for. 
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Money  statement 

Jal/  1,  lrid6,  amount  available $84,598.14 

Amoant  appropriated  by  act  approved  Angust  5,  1886 187, 500. 00 


Jolj  1,  lf$S7,  amount  expended  daring;  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1686 $113,271.76 

Jaly  1,  1887,  oatatanding  liabilities 459,01 


272, 098. 14 


113, 730. 77 


JolyL  1887,  amount  available 158,367.37 

I  Amount  (estimated)  required  for  completion  of  existing  project 2, 034, 139. 26 
Amount  tbat^an  bo  profitably  expended  in  fiscal  year  ending  June 
30,1889 500,000.00 
Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Aktiraci  of  proposals  received  hif  Maj,  James  C.  Post,  Corps  of  Eagineera,  during  the 
Jfaeoi  yfor  ending  June  30,  1887, /or  furnishing  atone  for  Lock  No.  6,  Kentucky  lliver, 
Kemtiukjf. 


CM) 

Dreisedfiioe 

<|aan7  faee. 

S|Hnditooe... 

BKkisjsttoiia... 


1.  James 
Keigwin. 

2.  O'Brien 
&Co. 

3.  ThoB,P. 
Shanks. 

Plvrcu.  y<L 

$9.60 

8.50 

7.00 

5.50 

laoo 

17.00 

Per  cu.  yd. 

$10.75 

9.00 

6.50 

5.50 

17.60 

16.50 

Per  cu.  y± 

fn.50 

.10.50 

7.60 

6.00 

20.00 

20.00 

82,831.50 

84,731.20 

94.071.50 

4.  I.  V. 

Hoog,  jr. 


Pereu.  yd. 

$14.00 

12.00 

7.60 

6.00 

20.00 

20.00 


Approximate 
quantity 
required. 


101,062.00 


Cht.yde. 

1,700 
1,487 
1,800 
6,108 
252 
376 


Bids  were  opened  Ma^  2,  1887.    The  contract  was  awarded  to  O'Brien  &,  Co, 
Tbe  bid  of  James  Kcigwin  was  rejected  for  cause. 


ABSTBACT  OF  COXTRACTS— O'BBIEN  A  CO.,  DATED  JUNE  9,  18d7. 

Purpose  and  consideration, 

ThMi  the  party  of  the  second  part  shall  furnish  and  deliver  to  the  party  of  the  first 
fwt  the  atone  reqiuDMl  for  the  construction  of  a  lock  in  Kentucky  River,  near  the 
bead  of  the  present  etackwater  navigation  on  said  river,  ahout  1  mile  helow  the  village 
•f  Oregon,  and  32  miles  ahove  the  city  of  Frankfort,  Ky.,  ohserving  and  fnlfilliog 
each  auod  every  requirement  and  stipulation  of  the  specifications  aforesaid,  and  of 
^ir  proposal  dated  Cincinnati,  Ohio,  May  2,  1887 . 

Tlut  the  party  uf  the  first  part  shall  pay  to  the  party  of  the  second  part  for  each 
aodeverycahio  yard  of  stone  so  delivered  the  following  rates,  viz:  For  cut  stone, 
<h«aMd  face,  $10.75 ;  for  cut  stone,  quarry  face,  $9 ;  Syr  squared  stone,  $6.50 ;  for 
backing  stone,  $5.50 ;  for  special  stone,  $17.60 ;  for  coping,  $16.50. 


bkport  of  mr.  r.  8.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

Frankfort,  Ky,,  July  18,  1887. 
Liectknant:  I  respectfully  submit  the  following  report  for  the  fiscal  year  ending 
Jaoe  :io,  i(jg7,  apon  the  construction  of  the  mov2U)le  dam  at  Beattyville.    The  con- 
Afoction  work  was  continued  and  completed  in  accordance  with  the  plans,  October 
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30,  1886,  with  tlie  oxception  of  the  completion  of  additional  pile  sheeting  aroood  iba 
faces  of  the  galdo-walls  above  the  gate  recess  and  at  the  breast  of  the  recesses.  TT  ~ 
work  was  suspeudod  in  November  on  account  of  high  water.  Modifications  "wrt 
made  in  various  parts  of  the  work  as  the  oonstmction  progressed  as  follows:  An  i 
ditional  step  was  constructed  to  the  dam ;  the  abutment  was  extended  an  addiidooiU 
distance  below  the  dam  100  feet  9  inches,  with  return- wing  to  solid  rock  of  76  tkset ; 
a  roturn-wing  above  into  the  bank  75  feet  in  length  was  ad(fod,  as  well  as  one  eziieiid* 
iug  straight  back  on  the  line  of  dam  55  feet  6  Inches  in  length;  the  sill  of  the  paiMtw 
was  lowered  from  2  feet  above  low  water  to  6  inches  above. 

The  floor  to  the  passes  was  constructed  the  entire  length  of  the  chute  in  plac^e  of 
one-third  the  distance  as  was  originally  designed.  During  the  past  season  of  frealiets 
the  earth  filling  behind  the  abutment  settlecL  as  was  expected,  and  additional  back- 
ing  was  placed  where  settlement  occurred.  A  drain  was  constructed  along  the  upper 
line  of  the  United  States  property  to  lead  the  water  below  the  work.  A  larse  imp 
occurred  below  the  abutment,  caused  partially  from  the  reacting  winter  from  the  flam 
and  principally  from  seepage  from  the  coal  mines  on  the  bluff  above.  The  exoep- 
tionally  heavy  rains  caused  an  unprecedented  amount  of  caving  and  slipping  of  tibe 
banks  the  entire  length  of  the  nver.  The  Proctor  Bank  below  the  passes  waalied 
considerably.  At  the  first  opportunity  riprap  stone  was  placed  on  the  foot  of  tbhs 
bank,  whicn  checked  the  wasning.  A  bar  formed  below  tne  passes  fh)m  materials 
washed  from  underneath  the  floors.  This  bar  divided  the  water  at  low  stages,  thzo^r- 
ing  it  in  the  direction  of  both  banks. 

The  reacting  water  from  the  dam,  running  up  the  chute,  meetin{;  the  swift  wat4»r 
flowing  through  them,  together  with  accumulated  leakage  from  all  directions  throag^h 
the  face  sheeiing  to  the  guide-walls,  raised  the  floors.  The  pressure  was  so  greal; 
that  piles  driven  from  16  to  20  feet  were  pulled  up  with  portions  of  the  floor.  After 
pieces  of  the  floor  were  waf4iod  out  the  scour  around  the  lower  end  of  the  guide- walls 
undermmed  them,  causing  them  to  careen  and  settle.  The  waves  produced  at  tlio 
sole  of  the  passes  by  a  meeting  of  the  water  were  found  to  be  exceedingly  dangeroaa 
to  crafts  of  all  kinds.  Many  rafts  were  broken  up  by  these  waves.  J?hoae  poorly 
constructed  would  dive  at  this  point  and  before  recovering  their  horizontal  position 
would  strike  the  bar  and  be  broken  up.  Rafts  well  constructed  generally  passed  in 
safety.  Boats,  barges,  and  other  crafts  could  not  safely  run  the  chutes  either  in 
ascending  or  descending.    The  construction  was  attended  by  several  difflouittes. 

The  season  being  an  unusual  one  for  heavy  rains  and  freshets,  the  location  beiofr 
at  the  three  forks  of  the  river,  made  the  rises  both  sudden,  and,  in  comparison  to  the 
rain-fall,  very  high.  The  cofter-dam,  aggregating  about  1,800  linear  ^et  in  length, 
was  flooded  on  an  average  of  once  a  week  until  within  three  weeks  of  its  oompletion. 
Quicksand  was  found  in  excavating  for  a  portion  of  the  foundation  of  the  abutment^ 
which  moro  than  doubled  the  quantity  of  excavation  for  this  [Portion  of  the  work. 
Skilled  labor  was  scarce,  and  difficult  to  hold,  on  account  of  the  unhealthy  condition, 
of.  the  surrounding  country ;  fully  one-half  the  working  foroe  was  more  or  less  ill  at 
a  time.  Material  required  could  only  be  obtained  by  hauling  it  a  distance  of  45  niilea 
over  mountain  roads  nearly  impassable.  The  construction  was  continued  night  and 
day  until  its  completion.  The  construction  of  this  dam  has  had  a  very  beneficial 
effect  on  the  section  of  country  surrounding  it.  Capital  has  been  directed  toward  it; 
syndicates  have  purchased  large  tracts  of  mineral  land  bordering  on  the  pool,  propos- 
ing to  develop  the  same,  and  three  difierent  lines  of  railroads  are  now  being  surveyed 
with  a  view  of  crossing  the  Kentucky  River  at  some  point  in  the  pool;  and  unqaea- 
tionably  the  time  is  now  at  hand  for  making  suitable  provisions  for  the  safe  transit 
of  crafts  of  all  kinds,  both  for  ascending  and  descending  navigation. 

Mr.  J.  W.  Walker,  inspector,  ably  andouergetically  seconded  my  efforts  to  complete 
the  work  iu  one  season. 

The  following  papers  accompany  this  report,  viz:   Commeroial  statistics;  report 
of  lockages;  statement  of  mat<erials  uscil  iu  the  construction  of  abutment ;  statement 
of  materials  used  in  the  construction  of  the  dam ;  statement  of  materials  used  in  the 
construction  of  passes,  gates,  and  guide-walls. 
Very  respectfully,  yoor  obedient  servant, 

R.  S.  BUBXBTT, 

A89i»tant  Engineer. 
Second  Lieut.  William  L.  Sibbrt, 

Corps  of  Engineere,  Cf,  8,  A, 
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COMMERCIAL  STATISTICS. 

BeattjfvUU  Dam  and  vidnityfor  fiscal  year  ending  June  30,  1887< 


.nnmljer. 
...canes, 
.bothels. 


Qaftntity. 


nnmber. 
...  do... 
.bAirels. 
boahels. 
tons. 


nuDibor. 

do. 

.feet  linear. 

hogshead. 

cords. 

iMurels. 

tons. 

nomber. 


05 

276 

47.800 


265.000 

3,500 

2,365 

8,053 

650 

250 

15 

1,670 

67 

834,104 

8»750 

76,653 

42.780 

24,750 

450 

030 

175 

18,053 

16,685 


160,000 

175,000 

24,820 

67 

660 

33 

471 

a;  164 


Average  price. 


leach 

2pcrca8e 

11  cents  per  bnsbel 


40  cents  each 

20  cents  each 

$6  per  barrel 

70  cents  per  bushel . 

$14  per  ton 

$8  per  head 

$100  per  head 

$4  each 

$50  per  ton. 

$16.50  per  thousand. 
$30  per  thousand ... . 
$3  each 

r 3  each 
LOeaoh 

$5  per  pound 

$2per  oarrel 

$3.60  per  head 

$1.10  per  cubic  >ard 
8  cents  per  pound. . . 


$40  per  thousand 

$3  per  thousand 

12|  cents  per  linear  foot. . 

$100  per  ho(^hea<l 

$4  per  cord 

$75per  barr^ 

$200  per  ton 

Fare,  $2.50  each 


Value. 


$65.00 

552.00 

5.258.00 

l,*i{22.00 

106,000.00 

700.00 

14, 190. 00 

6, 037. 10 

7, 700. 00 

2,072.00 

1,500.00 

6,680  00 

3,350.00 

5,340.20 

262.50 

220,050.00 

128,340.00 

247,500.00 

2,250.00 

1,860.00 

612.50 

20, 848. 30 

5(0. 55 

1,200.00 

6,400.00 

525.00 

8, 10:{.  02 

6. 7U0. 00 

2,000.00 

2,475.00 

94,200.00 

6,410.00 


915,021.77 


look  alfd  bam  number  six,  kentucky  biyeb. 

United  States  Engmneeb  Office, 

CindnnaM^  January  21, 1887. 

Gkneral  :  Referring  to  my  letter  of  An^ast  25, 1886,  presenting  a 

project  for  the  exx>enditare  of  tbe  (187,500  appropriated  by  river  and 

kartK>r  act  of  Augnst  5,  1886, 1  have  to  submit  plans  and  estimate  for 

the  coostraction  of  Lock  and  Dam  No.  6,  Kentneky  Biver,  for  approval. 

It  is  proposed  to  place  this  work  apon  what  is  known  as  Finn's 

Bipple,  about  14^  miles  above  Lock  and  Dam  No.  5,  where  land  has 

already  been  purchased  as  a  site.    The  position  of  the  work  is  shown 

apon  Sheet  No.  1  of  the  accompanying  drawings. 

The  lock  is  to  be  of  stone  and  will  be  practically  the  same  in  all  its 
details  as  that  recently  constructed  upon  the  Big  Sandy,  with  the  ex- 
eeptioD  that  it  is  proposed  to  place  pii)es  in  the  walls,  tbat  will  enable 
the  water-power  stored  by  the  dam  to  be  used  in  operating  the  gates. 
The  dam  i«  to  be  of  timber  of  the  same  form  as  No.  5,  recently  con- 
structed. 

It  18  proposed  to  purchase  the  materials  for  the  work,  as  far  as 
pncticsble,  by  contract,  and  perform  the  work  by  days'  labor.  It  is 
MJevfd  that  better  and  cheaper  work  can  be  obtained  in  this  manner, 
Dftrticalarlv  where  the  amount  of  money  available  is  not  sufficient  to 
eomplefe  tiie  work. 

SiMets  No8.  2  and  3  of  the  tracings  give  plans  and  sections  of  the 
VA^  dam  and  al>atment,  as  it  is  proposed  to  construct  them. 
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The  following  is  an  estimate  of  tbe  cost  of  the  work  : 

LOCK. 

Coffer-dam  and  excavation  of  foundation $11, 041. 

Masonry,  11,680  cnbio  yards  Habor  and  cement  included) 104,45ruO(i 

Concrete,  1,200  cubic  yaixls,  for  floor  of  lock 5,915. OO 

Gates;  2  upper  and  2  lower,  and  4  wickets ^ 7,902. fiS 

Machinery  for  operating  gates  and  wickets 2,224.00 

131, 53a  4H 
Engineering  and  contingencies,  10  per  cent 13, 153.  ^^ 

144,  G92. 33 
DAM. 

Excavation,  10,000  cubic  yards,  at  40  cents $4,000.00 

Piling,  4,500  linear  feet.  attiSients' l,575.0O 

Timber,  100,300  linear  feet,  at  20  cents 20,060.00 

Lumber,  278,000  feet,  B.  M.,  atf^perM 6,950.0O 

Stone  filling,  17,500  cubic  yards,  at|l 17,500.00 

Drift-bolts  and  spike,  83,000  pounds,  at  5  cents 4,150  OO 

Backing,  4,000  cubic  yards,  at  50  cents 2,000.00 

56,235.00 
Engineering  and  contingencies,  10  per  cent 5,623.50 

61,858-50 

ABUTMENT. 

Excavation  of  foundation,  2,300  cubic  yards,  at  30  cents |690. 00 

Piling,  1,500  linear  feet,  at  35  cents 525.00 

Lumber,  26,810  feet,  B.  M.,  at  $25  per  M 670.25 

Drift-bolts,  1,300  pounds,  at  5  cents ,        65.00 

Masonry,  954  cubic  yards,  at  $8 7,632.00 

9,582.25 
Engineering  and  contingencies,  lOper  cent 958.22 

10,540.47 

RECAPITULATION. 

Lock $144,692.33 

Dam 61,858.50 

Abutment 10,540.47 

Land  for  site  of  lock 1,71.3.79 

Keeper's  dwelling 2,500.00 

Construction  of  road  and  fences 1,750.00 

Total  cost 223,055.09 

With  the  balance  of  the  (187,000  remaining  it  is  proposed  to  purchase 
the  stone  for  the  lock  by  contract  and  commenee  its  construction. 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  JEngineerSn 
Brig.-Gten.  James  0.  Duane, 

Chief  of  Engineers^  U.  8.  A. 

fFirat  indorsement.] 

Office  Chief  of  Engineers, 

TJ.  S.  Aemy, 

January  29, 1887. 

Bespectfully  submitted  to  the  Secretary  of  War, 
Under  authority  of  the  river  and  harbor  act  of  July  5, 1884,  a  title  for 
the  land  required  for  this  lock  and  dam  has  been  obtained  for  the  United 
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States,  and  it  is  proposed  to  commence  the  work  of  constraction,  the 
totel  cost  beingr  estimated  at  $223,055. 

This  beiD^  the  first  of  the  series  of  new  locks  and  dams  which  the  proj- 
ect of  improvement  adopted  in  1879  contemplates  for  the  extension  of 
the  slack  water  improvement  of  the  river  as  far  as  Beattyville,  261  miles 
above  the  month,  with  the  view  of  securing  the  most  suitable  and 
economical  plans  for  this,  as  well  as  to  serve  as  a  gaide  in  the  constmc- 
tion  of  those  subseqnently  to  be  bailt,  it  is  recommended  that  the  within 
plan  be  referred  for  examiDation  and  report  to  a  Board  of  Eagineer 
Officers,  composed  of  Lieut.  Col.  O.  M.  Poe,  Lieut.  Col.  William  E.  Mer- 
rill, and  M^ior  Amos  Stickney,  Corps  of  Engineers,  with  Lieut.  L.  H. 
Seach,  Corps  of  ^Engineers,  as  recorder,  to  be  convened  by  orders  from 
this  office,  and  directed  to  meet,  on  the  call  of  the  presiding  officer,  at 
Cincinnati,  with  authority  to  visit  the  locality. 

J.  0.  DUANE, 
Brig.  Oen.j  Chief  of  Ungineers. 

[Second  indonementl 

War  Department, 

February  7, 1887. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric. 

[Third  indoraemcnt.] 

Office  Chiep  op  Engineers, 

U.  8.  Army, 
March  19, 1887. 

Bespeetfolly  returned  to  the  Secretary  of  War,  submitting  herewith 
tiie  report  of  the  Board  of  Engineer  Officers  constituted  in  compliance 
vith  the  foregoing  indorsement. 

The  plans  for  the  proposed  new  Lock  and  Dam  No.  6,  on  the  Kentucky 
River,  submitted  by  Major  Post,  having  been,  as  will  be  seen,  approved 
\^  the  Board,  are  concurred  in  by  this  office,  and  being  new  work,  it 
is  recommended  that  with  your  sanction  Major  Post  be  directed  to  pro- 
c«^  with  their  construction,  in  accordance  therewith. 

J.  0.  DUANB, 
Brig.  Oen.^  Chief  of  Engineers. 

(Poarth  indorsement.] 

War  Department, 

March  24, 1887. 
The  leoommendation  of  the  Chief  of  Engineers  is  approved. 
Bj  order  of  the  Secretaiy  of  War. 

John  Tweedale, 

Chief  Clerk. 


RSPOBT  OF  BOARD  OF  ENGINEERS. 

Frankfort,  Ky.,  March  9, 1887. 

Grkebal  :  The  Board  of  Engineer  Officers  constituted  by  special 
wdcre  No.  23,  headquarters  Corps  of  Engineers,  Washington,  D.  C, 
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Febraary  10, 1887,  to  examine  and  report  upon  the  project  for  Lock  And 
Dam  No.  6,  Kentucky  Eiver,  submitted  by  Maj.  James  G.  Post,  Corps 
of  Engineers,  have  the  honor  to  make  the  following  report : 

The  Board  met  on  the  call  ot  the  senior  member  at  Cincinnati,  Obio, 
at  10  a.  m.,  March  8,  1887.  Maj.  J.  O.  Post,  Corps  of  Engineers, 
present  and  the  plans  of  the  proposed  lock,  dam,  and  abutment 
examined.  After  a  consideration  of  the  plans,  the  Board  decided  to 
visit  the  proposed  site  of  the  work  and  proceeded  the  same  day  to 
Frankfort,  Ky. 

On  March  9,  the  Board,  accompanied  by  Major  Post,  took  passag^e  on 
a  steamboat  provided  by  him,  at  Frankfort,  and  passed  up  the  Ken- 
tucky Biver  through  Lock  No.  5  to  the  proposed  site  for  Lock  No.  G,  at 
Finn's  Ripple,  1  mile  below  the  town  of  Oregon,  at  which  point  tbey 
made  an  examination  the  sameMay. 

After  a  careful  consideration  of  the  subject,  the  Board  would  respect- 
fully recommend  the  adoption  of  the  plans  for  lock,  dam,  and  abatment, 
and  of  the  method  of  construction  as  proposed  by  Major  Post,  and  also 
the  adoption  of  the  location  selected  by  him.  The  estimates  appear  to 
have  been  well  considered,  and,  in  the  opinion  of  the  Board,  are  suffi- 
cient. The  Board  i^ee  no  reason  for  recommending. any  modification  of 
the  plans,  and  consider  the  site  an  advantageous  one  for  the  projected 
work. 

It  is  proposed  to  make  the  lock  larger  than  those  now  constrncted, 
about  10  feet  longer  and  14  feet  wider,  the  length  between  hollow 
quoins  being  185  feet  and  the  width  between  chamber- walls  52  feet. 

The  increase  of  length  is  simply  to  provide  for  the  increased  size  of 
gates,  the  available  length  for  vessels  remaining  the  same  as  in  tiie  old 
locks. 

The  increase  of  width  from  38  to  52  feet  is  intended  to  provide  for 
the  lockage  of  two  coal  barges  of  25  feet  beam  at  one  time^  and  this 
increase  of  size  the  Board  deem  judicious  on  account  of  the  probable 
future  commerce  of  the  river  and  the  slight  increase  of  cost  in  thas 
widening  the  lodi. 

While  it  is  true  that  there  are  now  five  locks  of  the  smaller  dimen- 
sions on  the  river  below  the  proposed  new  lock,  it  is  not  deemed  proper 
to  limit  the  capacity  and  usefulness  of  the  locks  yet  to  be  constructed, 
twelve  in  number,  by  building  them  of  a  size  which  was  deemed  suffi- 
cient more  than  forty  years  ago,  especially  as  the  increase  of  cost  is 
very  little  and  the  increase  of  capacity  is  about  double. 

The  Board  would  recommend  that  the  engineer  ofiicer  in  charge  be 
authorized  to  use  his  own  discretion  in  making  such  minor  changes  in 
the  details  of  construction  of  the  work  as  he  may  find  necessary  or  ad- 
visable during  its  prosecution. 

liespectfnlly  submitted. 

O.  M.  PoE, 
lAeut,  Col.  of  EngineerSj 
Bt  Brig.  Oen'l,  U.  8.  A. 

Wm.  E.  Mkbbill, 
'  Lieut,  Col.  of  Engineers. 
Amos  Sticknky, 
Maj.  of  Engineers^  U.  8.  A, 

The  CniKF  of  Enoineeks,  U.  S.  A. 
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bajf  at  beattyyille,  kentucky  riteb. 

Oppice  of  the  Chiep  op  Enoineers, 

UNITED  States  Army, 
Washington^  J).  C,  June  7,  1887. 

Sis:  I  have  the  honor  to  sabmit  herewith  the  report  of  the  Board  of 
I  Engineer  officers,  reconvened  upon  recommendation  of  this  ofiiee  of 
Mwrch  30  last,  to  consider  and  report  npon  the  subject  of  the  repairs  or 
modifications  reqoired  for  remedying  the  difficulties  experienced  during 
tbe  ]mst  winter  iu  passing  boats  and  rafts  through  the  chutes  of  the 
movable  dam  at  Beatty  ville,  Kentucky  Kiver. 

Tbe  constrnction  of  a  lock  and  movable  dam  at  this  place  was  pro- 
Titled  for  by  the  river  and  harbor  act  of  August  2, 1882,  before  any 
I  report  of  the  usual  preliminary  examination  or  survey,  or  any  recom- 
Lmeiidation  from   this  office  therefor,  had  been  submitted  to  Congress. 
jr?lie  work  presented  so  many  difficulties  that  it  was  referred  to  a  Board 
FW  Engineer  officers  to  report  the  kind  of  structure  deemed  most  suit- 
able to  carry  oat  the  instructions  of  Congress,  and  the  plan  adopted,  of 
I    a  fixed  timber  dam,  with  chutes  controll^  by  bear-trap  gates,  although 
I    eoDsidered  at  the  time  as  experimental  in  a  great  degree,  was  thought 
I    voald  satisfy  all  the  conditions  required,  and,  by  dispensing  with  a 
liick,  materially  diminish  the  cost. 

The  Kime  Board,  in  this  report,  now  concludes,  after  careful  investi- 
gatioD  and  examination  of  similar  structures  at  other  places,  that  from 
the  experience  already  gained  at  Beatty  ville  chutes  are  not  the  best  or 
proper  means  of  satisfying  the  requirements  of  navigation  at  this  place, 
and  that  none  can  be  built  at  reasonable  cost  in  a  dam  of  the  lift  required 
that  csin  be  run  with  safety  bj^  the  coal  boats  of  the  Upper  Kentucky 
Kiver,  and  therefore  recommend  that  the  repairs  or  modifications  of  the 
existing  chutes  be  not  undertaken ;  and,  further,  that  the  stone  lock 
oripually  contemplated  in  the  project  adopted  for  the  extension  of 
abckirater  navigation  on  this  river  be  substituted  therefor. 

Concurring,  from  a  careful  consideration  of  tliis  report,  in  the  conclu- 
noD8  of  the  Board,  I  would  recommend  that  no  repairs  be  made  to  the 
diQte8  at  Beatty  ville,  and  that  no  additional  work  be  done  upon  them 
except  80  far  as  maybe  found  necessary  to  prevent  interruption  of  navi- 
gation; an<l  that  such  balance  of  lue  appropriation  of  August  5,  1886, 
tor  continuing  the  improvement  of  Kentucky  Eiver  as  may  remain  avail- 
able after  providing  for  the  new  Lock  No.  6  be  applied  towards  obtain - 
in{r,  bv  contract,  so  far  as  funds  will  admit,  the  stone  required  for  a 
lofk  to  be  substitated  for  the  chutes,  and  that  the  officer  in  charge  of 
this  improvement  be  instructed  accordingly. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Engineers, 
Hon,  WnxiAM  O.  Endicott, 
Secretary  of  War. 

[  Pint  indonement  ] 

War  Department,  June  9, 1887. 

Approved  as  reoommended  by  the  Chief  of  Engineers. 
(By  order  of  the  Secretary  of  War.) 

John  M.  Tweedale, 

Chief  Clerk. 
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REPORT  OF  BOARD  OF  ENGII7EERS. 

Washington,  D.  C,  May  30,  1887. 

Sir:  The  Board  of  Engineers  appointed  by  Special  Orders  No.  146, 
dated  Headquarters  Corps  of  Engineers,  October  30,  1883,  "to  con- 
sider and  report  upon  the  application  of  the  appropriation  of  Ansrast 
2, 1882,  for  the  erection  of  a  lock  and  movable  dam  at  the  junction  of 
Three  Forks  of  Kentucky  Eiver,''  which  was  reconvened  by  Specml 
Orders  No.  53,  dated  Headquarters  Corps  of  Engineers,  April  7,  1887, 
would  respectfully  submit  the  following  report: 

The  construction  of  a  dam  at  Beatty  ville,  Ky.,  was  ordered  by  Con- 
gress without  a  preliminary  examination  or  survey,  and  without  recom- 
mendation from  the  engineer  officer  in  charge  of  the  improvement  of 
tiie  Kentucky  River.  The  order  in  question  is  found  in  the  act  of  Con- 
gress of  August  2, 1882,  and  reads  as  follows: 

Improving  Kentucky  River,  Kentucky,  continuing  improvement  from  month  at 
river  t^o  Three  Forks,  $225^000,  of  which  Biim  975,000  shall  be  used  for  the  erection  of 
a  lock  and  movable  dam  at  Beatty  ville,  at  junction  of  Three  Forks. 

The  question  as  to  the  use  to  be  made  of  the  allotment  just  named 
was  referred  to  a  Board  of  Engineers,  of  which  the  undersigned  were 
members. 

After  visiting  the  locality,  which  is  well  up  in  the  mountains,  and 
almost  inaccessible  except  on  horseback,  the  Board  decided  that  none 
of  the  ordinary  types  of  movable  dams  used  in  foreign  countries  would 
be  admissible  on  account  of  the  great  cost  of  construction  and  main- 
tenance, but  especially  on  account  of  the  great  amount  of  drift  in  the 
Kentucky  River,  and  the  suddenness  of  its  floods.  Beattyville  is  at 
the  junction  of  the  Three  Forks,  which  are  mountain  streams  flowing 
through  a  very  steep  country,  from  which  the  rain-fall  is  shed  with 
extreme  rapidity.  The  country  is  sparsely  settled  and  is  absolatcly 
devoid  of  telegraphs  or  railroads  that  could  bring  warning  of  impend- 
ing floods.  Under  these  circumstances  the  Board  decided  that  the 
only  type  of  movable  dam  that  could  possibly  be  used  was  the  kind 
known  as  the  "bear-trap,"  of  which  small-sized  specimens  are  common 
in  the  mountiiios  of  Pennsylvania.  An  extended  trip  was  made  to  ex- 
amine these  "bear-traps,"  and  particularly  a  very  .wide  one  then  in 
existence  in  the  Moiiongahela  Eiver  near  Pittsburgh.  The  conclusion 
to  which  the  Board  came  was  that  bear-trap  dams  of  such  sizes  as 
were  needed  could  readily  be  built  at  Beattyville,  and  that  they  conld 
be  handled  with  ease  and  certainty,  evdn  if  overtaken  by  a  sudden  floo<l. 

Experience  has  shown  that  the  Board  was  correct,  and  that  bear- 
trap  gates  60  feet  in  width,  and  having  a  vertical  lift  of  12^  feet,  can 
be  successfully  handled  by  one  man;  but  a  serious  and  unexpected 
difficulty  has  arisen  in  another  quarter.  The  Beattyville  Dam,  as  re- 
commended by  the  Board,  was  to  consist  of  a  fixed  dam,  with  one  or 
more  openings  controlled  by  bear-trap  gates,  the  design  being  to  lower 
these  gates  whenever  required  and  permit  rafts  and  coal  barges  to  go 
through  the  openings  thus  created.  It  was  recognized  that  it  was 
necessary  to  build  chutes  for  the  use  of  navigation,  but  it  was  believed 
that  by  'making  these  of  a  suitable  length  there  would  be  no  difficulty 
in  passing  from  the  pool  of  the  dam  to  the  open  river  below.  In  the 
latter  matter  the  Board  regret  to  have  to  report  that  their  expecta- 
tions have  not  been  realized.  The  current  through  the  chutes  is  fairly 
smooth  at  the  upper  end,  but  where  the  swift  flow  strikes  the  still- 
water  of  the  lower  pool  a  violent  disturbance  is  created,  giving  rise  to 
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wares  tbat  are  absolutely  impassable  by  coal-boats,  and  are  occasionally 

I  destructive  to  rafts.    The  reactions  at  the  lower  ends  of  the  chutes 

I  bave  torn  away  the  flooring  to  within  a  few  feet  of  the  gates,  and  have 

overthrown  half  of  the  outer  wall  and  about  one-third  of  the  middle 

I  wall,  and  threaten  the  lower  end  of  the  land  wall.    These  damages  look 

I  badly,  and  some  expenditure  of  time  and  money  would  be  required  to 

i  leatore  the  chutes  to  their  normal  condition,  and  to  strengthen  them, 

I  n  that  such  accidents  would  be  impossible  in  the  future.    The  Board 

'are  of  the  opinion  that  there  is  no  difficulty  at  all  in  repairing  the  chutes 

'  00  that  they  can  withstand  the  effect  of  the  rush  of  down-flowing  water ; 

bat,  in  view  of  the  formidable  waves  that  obstructed  the  lower  ends  of 

the  chutes,  it  is  evident  that,  unless  some  method  of  reducing  the  waves 

cm  be  devised,  the  chutes  will  still  fail  of  their  object,  no  matter  how 

strong  they  may  be  made. 

Ooe  of  the  chief  reasons  for  building  a  dam  at  Beattyville,  in  ad- 
Tuoe  of  the  gradual  upward  extension  of  the  slackwater  system,  was 
tobi\Dg  to  market  the  vast  stores  of  coal  lying  in  the  hills  of  the  Three 
Forks.  To  handle  coal  successfully  requires  a  deep  pool  for  loading 
and  a  safe  method  of  passing  to  the  open  river  below  whenever  occasion 
;  leqnires. '  It  is  therefore  evident  that,  unless  such  a  safe  passage  can  be 
provided,  the  dam  will  not  help  the  coal  interest,  and  it  is  well  known 
that  the  rafting  interest  prefers  an  unobstructed  river. 

Under  these  circumstances  the  Board  decided  to  visit  the  chutes  on 
the  Upper  Susquehanna  Kiver,  to  ascertain  the  character  of  the  flow 
through  these  cbates,  with  a  view  of  adopting  such  features  as  might 
nem  appUcable  to  the  Upper  Kentucky.  Accordingly,  they  visited  the 
ehotes  at  Lock  Haven,  Williamsport,  and  Muncie,  and  were  kindly 
Msisted  in  their  examination  by  the  resident  engineer,  Mr.  Garrigues. 
Theae  chutes  are,  respectively,  28  feet,  60  feet,  and  35  feet  wide,  and 
the  inchnation  or  slope  through  them,  as  shown  by  the  surface  of  the 
^r  at  the  time  of  the  visit,  was  about  1  foot  in  100.  Notwithstand- 
ing this  flat  ^ope,  the  velocity  of  the  current  was  found  to  be  about  10 
miles  an  hour,  and  the  waves  at  the  lower  ends  of  the  Lock  Haven  and 
Williamaport  chutes  were,  in  the  opinion  of  the  Board,  two  great  to 
pcnnit  the  passage  of  loaded  coal-boats  in  safety.  A  breach  in  the  dam 
at  Mansie,  whicU  lowered  the  upper  pool,  prevented  the  Board  from 
Meing  the  chute  at  that  place  in  its  normal  condition. 

The  Board  were  informed  that  the  water  in  the  Susquehanna  was  at 
itB  moat  favorable  stage  for  running  the  chutes  at  the  time  they  saw 
them,  and  that  at  higher  stages  the  waves  at  their  lower  ends  are 
■inch  more  formidable.  It  was  particularly  mentioned  that  in  the 
lu^^lieat  navigable  stages  the  waves  at  the  foot  of  the  Williamsport 
chnte  are  ao  rough  that  even  rafts  can  not  pass  through  it  without  in- 

From  the  facts  thus  ascertained  and  the  result  of  the  experience 
^beadj  gained,  the  Board  are  fully  convinced  that  chutes  are  not  the 
iKst  or  the  proper  means  of  satisfying  the  requirements  of  navigation 
^  Beattyville,  which  must  accommc^ate  coal-barges  of  rather  weak 
^^^Dstmction,  as  well  as  rafts  of  timber. 

Thekmger  a  chute  is,  within  reasonable  limits,  the  better  it  becomes 
teporposea  of  navigation.  A  sensible  and  advantageous  retardation 
^  the  velocity  of  flow  through  the  chute  may  also  be  gained  by  a  mod- 
mte  ronghness  given  to  the  bottom.  There  should  also  be  a  due  rela- 
fion  of  the  width  to  the  location  and  use  of  the  chute.  Too  much  width 
tt  undesirable. 
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Bat  the  determination  of  the  proper  arrangement  of  a  snitable  cfaiite 
at  BeattyTille,  having  in  view  tbe  peculiar  requirements  of  the  nav^i^^ 
tion  and  other  conditions  of  that  locality,  would  necessitate  the  ex- 
penditure of  much  time  and  money  in  what  must  still  be  deemed,  to  a 
great  extent,  an  experimental  structure,  which  might  be  subject  to 
further  modifications  after  additional  experience. 

The  Board  believe  that  a  chute  can  not  be  made  at  reasonable  cost. 
in  a  dam  of  the  lift  of  the  one  at  Beatty ville,  that  can  be  run  with  safety 
by  the  coal-barges  of  the  Upper  Kentucky. 

It  is  therefore  recommended  that  the  repair  or  modification  of  tbe 
chutes  in  the  existing  dam  at  Beatty  ville  be  not  undertaken,  especially 
as  experience  has  shown  the  difSculty  at  reasonable  cost  of  secnring* 
tliem  against  the  violent  forces  of  the  high  and  sudden  freshets  to 
which  they  are  necessarily  exposed. 

As  a  substitute  the  Board  propose  the  construction  of  a  stone  lock:  of 
the  size  already  adopted  for  the  extension  of  slackwater  navigation 
upon  the  Kentucky  Biver,  believing  that  such  a  structure  .will  best 
serve  the  commercial  interests  of  the  Upper  Kentucky.  The  fixed  dam 
already  built  will  preserve  a  constant  pool  for  the  loading  of  coal-bos^ts, 
and  the  lock  will  insure  their  safe  passage  into  the  open  river  below. 
With  the  dimensions  proposed,  which  will  admit  of  the  passage  of  two 
and  possibly  three  coal-boats  at  a  single  lockage,  and  gates  fitted  with 
all  the  modern  appliances  for  rapid  handling,  there  will  be  bnt  little 
delay  to  boats  and  rafts  passing  down-stream  when  the  water  is  hi^h 
enough  to  float  them  in  the  river  below  the  dam. 

This  portion  of  the  Kentucky  Biver  is  only  navigable  for  coalboata 
and  rafts  about  six  months  of  the  year;  generally  from  December  to 
June.  During  this  period  there  are  frequent  freshets  and  sudden,  and 
sometimes  violent,  changes  in  the  height  of  the  water.  Bafts  and  cual- 
boats  can  not  pass  down  the  river  before  it  rises,  and  when  they  do 
start  they  must  hasten,  in  order  to  pass  over  the  160  miles  of  anim- 
proved  navigation  before  the  water  falls :  if  they  fail,  they  can  not  reach 
a  market  without  delay  and  additional  expense.  For  this  reason  the 
Board  attach  particular  importance  to  having  the  proposed  lock  sup- 
plied with  power  for  operating  the  gates  quickly  and  for  pulling  rafts 
and  boats  into  and  out  of  the  lock-chamber. 

The  Board  have  not  the  data  at  hand  to  calculate  the  guard  that 
should  be  given  to  this  lock,  but  they  wish  to  call  special  attention  to 
the  fact,  that  owing  to  its  exceptional  ix)sition  the  walls  should  be  soffi- 
ciently  high  to  enable  the  lock  to  be  used  at  all  times  when  the  dam 
can  not  be  passed  over  in  safety.  The  exact  height  to  be  given  can  be 
determined  by  the  engineer  in  charge  at  some  future  time  ^  for  the  pres- 
ent they  would  recommend  that  a  guard  of  14  feet  be  provisionally 
adopted. 

As  it  may  be  feared  that  the  fixed  dam  with  a  lock  will  seriously  in- 
terfere with  the  navigation  of  the  unimproved  river  below  the  work,  by 
holding  the  water  back  during  the  low- water  season,  the  Board  desire 
to  state  that  they  have  considered  this  question,  and  it  is  their  belief 
that  a  low- water  discharge  at  least  equal  to  the  present  one  can  be 
maintained  in  the  Upper  Kentucky  Biver  through  the  culverts  of  the 
lock,  which,  if  necessary,  may  be  supplemented  by  valves  in  the  gates. 
The  pool  at  Beattyville  will  act  as  a  storage  reservoir,  from  which  a 
constant  flow  may  be  drawn  in  low  water,  thus  flliing  the  same  fane 
tion  for  the  Kentucky  Biver  that  Lake  Pepin  does  for  the  Upper  Missis- 
sii)pi.  By  husbanding  tbe  rainfall  and  dealing  it  out  as  required  it  is 
believed  that  push-boats  will  have  a  much  mere  reliable  and  useful 
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low-water  iiavigatiou  than  has  bitberto  been  furnisbed  by  tbe  river  in 
Us  uatural  6UUe. 

Tbe  proposed  lock  can  uot  be  begun  imtil  1888,  as  tbe  wbole  season 
of  li>87  will  be  required  for  quarrying  stone.  It  is  tberefore  recom- 
nieiided  tbat  contracts  l)e  let  at  once  for  the  required  material,  and 
that  the  work  of  laying  masonry  be  begun  as  soon  as  possible  in  the 
sommer  of  1888. 

In  order  to  prevent  embarrassment  to  navigation  before  the  lock  is 
oominenced  and  during  its  construction  it  may  become  necessary  to 
temporarily  remove  the  two  upper  steps  of  the  dam.  The  Board  believe 
that  tbe  dam  will  have  to  be  lowered  while  the  lock  is  being  built,  but 
they  recommend  that  it  be  retained  at  its  present  height,  if  it  can  be 
dooe  without  too  macb  detriment  to  navigation,  until  the  laying  of  ma- 
soDTj  ia  commenced. 

BespectfaDy  submitted, 

Wm.  p.  Ceaighill, 

Colonel  of  Engineers, 
Wm.  E.  Merrill, 
Lieut.  CoL  of  Engineers. 
James  C.  Post, 

Major  of  Engineers. 
The  Chief  of  dfoiNEERS, 

U.  8.  Army. 
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OPERATING  AND  KEEPXNQ  IN  REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 

THE  KENTUCKY  RIVER. 

This  work  was  in  charge  of  Maj.  James  G.  Post,  Corps  of  Engineers, . 
until  May  6,  1887,  when  it  was  transferred  temporarily  to  my  charge. 

The  following  is  the  most  important  work  that  has  been  done  during 
the  year  to  preserve  navigation  in  its  improved  condition. 

LOOK  AND  DAM  NO.  1. 

Kemoved  old  sheeting  on  second  step  of  the  dam  192  feet  ]  leveled 
down  and  spiked  range  timbers  to  their  proper  level,  and  replaced  sheet- 
ing on  tbe  same ;  repaired  third  step  of  the  dam ;  built  bay -dam  70 
feet  long  and  3  feet  high  to  stop  leak  and  hold  up  pool ;  repaired  lower 
step  of  the  dam  by  building  in  false  crib-work  filled  with  stone ;  re- 
moved stone  wall  from  around  site  of  old  lock-house ;  removed  104 
eubic  yards  of  earth  in  grading  banks;  raised  lower-shore  crib  one 
ooorse  of  ties,  and  one  front-range  stick  56  feet ;  built  pier  on  lower  end 
of  same  16  by  14  by  5.J  feet. 

Dismantled  lock-gates  and  replaced  irons;  removed  110  cubic  yards 
of  old  under- water  cribbing  from  lower  end  of  outside  wall. 

LOCK  AND  DAM  KO.  2. 

Cleaned  machinery  and  rigged  derrick-boat;  198  cubic  yards  of  ma- 
terial removed  in  excavating  for  a  foundation  for  lower  shore  crib;  dam 
rqxiired  and  missing  stone  replaced. 

Bfrer  crib  raised  10  feet  and  new  shore  crib  bnilt;  interfering  rock 
ooiaod  ode  below  the  lock  blasted;  abutment  double  sheeted  abov« 
tbe  dam*  mstdh  patterns  and  measuring  poles  for  use  in  repairing  dam. 
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Dredging  at  this  lock  consisted  of  the  removal  of  2,G3I  cable  yards  of 
sand,  mud,  and  logs  from  the  lock  entrances  and  vicinity,  a^d  placing 
644  cubic  yards  of  backing  behind  the  dam. 

LOCK  AND  DAM  NO.  3. 

Bepaired  upper  and  lower  cribbing;  replaced  sheeting  on  the  dam; 
repaired  capstans  to  the  lower  lock  gates;  repaired  gate  wickets  and 
fences  around  Government  lands;  repaired  slope  wall  and  did  other 
general  work;  removed  3,800  cubic  yards  of  sand,  etc.»  from  entrance 
to  lock ;  2,040  cubic  yards  from  Macy's  Bair ;  660  cubic  yards  from  Lees- 
town  Bar,  and  2,335  cubic  yards  was  placed  behind  the  dam  as  backing. 

LOCK  AND  DAM  NO.  4. 

Forty  pieces  of  step  sheeting  to  dam  replaced  by  new;  repaired  old 
guage  posts  and  made  two  new  ones;  repaired  operating  irons  to  gates 
and  valves,  also  the  rails  on  the  gates;  coifer-dam  was  constracted 
across  tail  bay;  head  bay  was  coffer-dammed;  the  lock- pit  pumped  out 
in  order  to  repair  lower  miter-sill )  2,365  cubic  yards  of  sand,  etc,  re- 
moved from  lock  entrance  and  vicinity,  and  2,000  cubic  yards  from 
Clifton  Bar.  Contracts  have  been  entered  into  for  the  construction  of 
keeper's  dwelling. 

LOOK  AND  DAM  NO.  5. 

New  operating  irons  were  placed  on  the  gates:  slight  repairs  were 
made  to  lock  house;  four  new  guage  posts  were  set  above  the  lock  and 
other  general  work  done;  removed  1,380  cubic  yards  of  sand,  mud,  etc, 
from  entrance  to  lock  and  vicinity;  also  2,982  cubic  yards  of  sand  and 
stone  from  the  channel  at  Clear  Creek  Bar. 

Navigation  was  suspended  at  Lock  No.  1  sixteen  days  on  account  of 
ice,  twenty  days  on  account  of  high  water  preventing  boats  from  pass- 
ing under  railroad  bridge  at  Northville. 

Lock- walls  were  continually  submerged  from  January  28  to  April  16, 
and  from  April  24  to  May  3, 1887.  Lock  No.  2,  fi^fteen  days  on  account 
of  ice ;  the  lock- walls  were  submerged  for  thirty-five  days.  Lock  No.  3, 
eleven  days  on  account  of  ice,  nineteen  days  on  account  of  high  water. 
Lock  No.  4,  ten  days  on  account  of  ice,  twenty  days  on  account  of  high 
water.  Lock  No.  5,  two  days  on  account  of  ice,  eight  days  on  account 
of  high  water. 

New  lock-keepers'  houses  are  needed  at  Locks  Nos.  2, 3,  and  5.  Wells 
and  cisterns  are  needed  at  same  locks  and  Beatty  ville.  The  paving  on 
the  banks  above  the  falls  at  all  the  locks  is  insufficient ;  it  should  ex- 
tend to  high- water  line,  and  generally  does  not  extend  to  within  20  feet 
of  it.  The  coping  and  facing  of  all  the  lock-walls,  with  the  exception  of 
No.  5,  need  repairing.  New  fences  are  needed  around  the  lock  houses 
and  entirely  around  the  United  States  land  at  Beatty  ville.  Immediately 
below  all  the  locks  the  river  has  widened,  caused  by  caving  and  wash- 
ing of  the  banks,  generally  on  both  sides  of  the  river;  this  has  resulted 
in  a  reduction  of  the  depth  of  the  water,  especially  on  the  bars  immedi- 
ately below  the  dams  and  lock  entrances.  Permanent  works  confining 
the  river  to  its  normal  width  should  be  constructed.  Low,  inexpensive 
wing-dams,  throwing  the  water  at  medium  stage  of  the  river  into  the 
channel  through  these  bars,  will  prevent  an  annual  expense  of  dredging. 

,Corporations  controlling  bridges  obstructing  navigation  should  be  re- 
quired to  place  gauges,  clearly  defined  and  marked,  on  one  of  the  chan- 
nel piers,  both  upper  and  lower  sides,  for  the  purpose  of  showing  tho 
amount  of  head-room  at  all  stages  of  the  river. 
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OPKKATlXa    AXD    CARE  OF   CANALS   AND   OTUKR    WOKKS    OF    NAVIOATION. — MAINTE- 

XAXCJS  OF  NAVIGATION  OF  KENTUCKY  lUVER,   KENTUCKY. 


9t^ieimemi  of  expenses  incurred  in  preteroing  and  maintaining  navigation  on  that 
0/  ike  Kemtmckjf  River  improved  hj  looks  and  dams  during  fiscal  year  Ii:j86-1H87. 


Lock  Ifo.  1. 


Period. 

Salaries. 

Carrent 

and 

contlnpeot 

expenees. 

Ropaira. 

Dredg- 
ing. 

Total. 

laML 

l^w 

$125.98 
157. 10 
144. 10 
159.10 
159.32 
103.70 

100.00 
277.20 
100.00 
277.20 
87.43 
4&e8 

$125.98 

^mraalL            ...._................>*...... 

$7.08 
4a  02 
19.25 
37.  OJ 
13.38 

19.45 
24.30 
20.80 
23.70 
413.77 
447.12 

$11.28 

179. 12 

^ytWDber 

10l».78 

i,  799. 50 
321.44 
41Gl75 

C07.36 

J,  977.  01 

Virrember         ---      -    

617. 70 

593.89 

1887. 

080.81 

j3S^ :::::::.: 

301.50 

Ite^ 

Aanl             ....... .-...---. 

20.09 
81.32 

la  40 

470. 08 
321.04 

180.80 
437. 20 

KT -.:..... 

992.27 

3s::::::::::::::::::::::: ::..::::: 

898.74 

Tatel 

1,11)^0.03 

1,081.13 

3,297.39 

792.21 

7,090.70 

Lock  Xo.  2. 


Ausi 

1887 

«y 

k 

li»j 

Tatal 


$159.32 
159.10 
150.10 
If 9. 10 
1!S0. 32 
103.70 

100.00 
277.20 
100.00 
277.20 
95.00 
95.00 


2.024.28 


I 


$7.98 
6&02 
43. 10 
20.00 
75w58 

8.78 

19.20 

28.15 

0.08 

434.80 

450.89 


1, 124. 17 


$45.03 

249.83 

14.40 

504. 70 

1,000.87 


20.99 
81.32 


2, 703. 74 


$001.45 


5.03 
470. 00 
323.73 


$150.32 
212.77 
405.01 

1, 178. 11 
774. 02 

1,030.21 

108.78 
290.40 
188.15 
289.81 
OlM).  07 
958.94 


1,700.90  I    7,013.00 


Lock  If  o.  3. 


J1I7 
Air 

Onabrr 

S«v««bv 

ItaCBfaer 

J  1887. 

F*teiiacT 

Maftfc... 

t^fl 

Total 


$150.32 
150.18 
159. 18 
150. 18 
150.32 
183.78 

180.00 
2V.2I0 
100.00 
277.20 
95.00 
05.00 


2,024.28 


$15. 70 
19.80 
22.95 


11.00 

2.25 

2&40 

11.72 

410. 59 

457.25 


977.86 


$14.28 
8.20 


$1,078.00 
187. 40 
1.02 


15.00 
10.00 


40.79 
81.32 


105.19 


470.09 
315.50 


2,850.07 


$150. 32 
173.44 
102.  :58 

l,8,'i0.80 
380.  C-8 
187.  TJ 

188.60 
289. 4.~> 
188.40 
288.92 
1,018.47 
949.07 


6^817.20 
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Detailixl  statement  of  cn^cnscH  incurred  i»  preserving  ami  maintaining  navigiUion 
portion  of  the  Kentucky  Itivtr  imjtroved  by  locks  and  dams^  tk^.-^Continaed. 

^  Lock  No.  4. 


<m  tkeU 


Jnly 

Aii|;u8t . . . 
8opt«inber 
October... 
November. 
December. 


January.. 
February 

March 

April  .... 

May 

Judo 


Total. 


I'oriod- 


1886. 


1887. 


Salaries. 


$150.32 
168.10 
150.10 
150.16 
l.'>9. 32 
1CB.7G 

160.00 
277.20 
160.00 
277. 20 
05.00 
95.00 


2,024.28 


Current 

and 

oontiDKent 

expenaea 


$161.77 


6.00 
20.89 
10.00 

3.53 

1.89 

8.50 

37.85 

15.83 

457.  00 

451.40 


Bepain. 


1,179.26 


Drodj;« 
ing. 


$16.36 
14.28 

26.56    

17.85  $1,415.70 


2.50 


662. 28 
632.  :k) 
106.33 


470.09 
314.08 


1,377.45 


2,200.86 


#337.45 

17X44 

.     1D1.71 

i«eia.a» 

17a  S2 
1417.  S9 

184.39 
280.70 
197.  Hft 
SK>&.3I 
1,&54.I« 
066.71 


(1^781.83 


Lock  Ko.  5. 


July 

Au};nst ... 

S>optember 

October... 

November 

JJecember. 


January.. 
February 
March  ... 

April 

May 

Juue 


Total. 


1886. 


1887. 


$159.32 

150. 16 

150.16 

159. 16 

160. 32 

163.76 

160.00 

277.20 

160.00 

277.20 

or>.  00 

09.00 

2,028.28 

SUMMARY. 


$5.00 

$14.28 

23.60 

56.49 

41.00 

1.06 

348.85 
106.09 
20.42 
50. 30 
20.09 
h&43 

2.20 

51).  82 

]a82 

404.96 
440.88 

$470.00 
315.00 

1,053.02 

647.06 

785lOO 

$150.33 
178  44 
182.76 
2IS.4B 
200.41 
164.83 

506.85 


231.34 
346.33 
001.04 
0M.S1 


4,5I&.S5 


Lock  No.  1. 
Lock  No.  2. 


$7,000.76 

7.61S.00 

Lock  No.  3 ft.  617. 30 

Lock  No.  4 6,781.85 

Look  No.  5 - <,ftlS.gS 

Total 31,818.13 


ABSTRACT  OF  PIlOrOfiALS  UKCEIVED  BY  MAXTOR  JAMBS  C.  POST,  CORPS  OK  KXGINKKRS, 
DURING  THK  FISCAL  YKAR  KNDING  JUNE  30,  1887,  FOR  DREDGING  KENTUCKY  lUVKB, 
KENTUCKY. 

In  response  to  advertisement  of  August  4,  18B6. 


No. 


1 
2 
3 


Name  of  bidder. 


Coal  Transfer  and  Dredging  Company 

Bepjamin  L.  Wood,  Jr 

James  T.  Duffy 


For 

dredging 

(pertfubto 

yard). 


Ckntt, 
27 
80 
43 


For  placiDg 
the  material 
dredged  be- 
hind X>ain 
No.  S.  Midi. 
tional  (per 
cnbio  yard). 


Cents, 


5 

28 


Bids  weie  opened  Augost  21, 1887.    Gontn^t  f^wa^e^  Qoa}  TraoBfer  and  Dredging 
Company. 
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In  response  to  advei'tisemettt  of  April  13, 1887. 


Kames  of  bidden. 


R  L.  Wood,  Jr 


\     2  •  C«al  Tmufer  aad  Dredging  Company 

!        I 


For 

drodj^ing 

(per  cable 

yard). 


CentM. 


32 
36 


For  placiiiji: 
thH  material 

dredged 
behind  the 
dain8,addi- 
tiooal  vper 
cubic  yard). 


Cents. 


20 
14 


Contract  awardod  to  B.  L.  Wooil,  Jr. 


ABsntACT  OF    BIDS    KBCEIVKD   BY    MAJOH    AMOS    STICKNEY,    CORPa.  OF   J8NGINEEBS, 

DURINO  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

For  the  constr notion  of  a  keeper's  dwelling  at  LocTc  So,  4,  Kentucky  River j  Ey, 


5ai 


ITamca  of  bidders. 


i    IL  Buckley 

3|  JalmJ.Cox ».. 


Price. 


$1,600 
1,850 


Bids  were  opeoed  at  LioaisvUle,  Ky.,  Jqae  15,  1887.    Contract  awarded  M.  Buokley. 


For  ike  eotutruotion  of  two  dump-scowa. 


Names  of  bidders. 


1   U.J.HowBTd  ... 
1  SmmIW.  Coffin 


For  construct- 
ing dump- 
BCOW8  (price 
per  scow.) 


$4, 450. 00 
2. 44a  00 


Total  cost 


18,900.00 
4,806.00 


Bidi  wen  opened  at  Loaisville,  Ky.,  June  20,  1887,  and  all  rejected  as  espensive. 


report  of  mr.  r.  s.  burnett,  assistant  engineer. 

United  States  Engineer  Office, 

JfYankfortf  Ky,y  July  3,  1887. 

8is:  I  Rspectfnlly  sabmit  the  following  report  ou  the  *' operating  and  care  of  canals, 
He,  utA  maintaiiiiDg  and  preserving  navigation  on  the  Kentncky  River,  Kentncky," 
fcnbe  fbeal  year  ending  June  30,  l&j7.  This  work  was  added  to  my  other  charge 
Korember  S3, 1886,  and  I  relieved  Mr.  D.  L,  Sublett  December  3,  188G.  In  submitting 
■17  cttiniate  for  repairs  necessary  for  the  Hafety  of  the  works  and  navigation  dnring 
Um  fiscal  year  ending  June  30,  1888,  only  those  were  reported  which  could  be  deter- 
aiacd  upon  at  the  date  of  its  submittal  and  that  were  absolutely  necessary.  Con* 
■dersble  work  not  endangering  the  works  or  navigation  at  present  is  reauired.  New 
loek-keepers*  dwellings  are  badly  needed  at  Locks  Nos.  2,  3,  and  5.  Wells  or  cisterns 
•n  seeded  at  the  same  locks,  and  at  Beaty  ville.  The  paving  on  the  banks  above  the 
villtst  all  the  locks  is  insufficient— it  should  extend  to  high- water  line—and  gener- 
al does  Bot  extend  within  twenty  feet  of  it.    Considerable  wash  has  occurred  above 

^F»ssnt  paving,  and  that  adjoining  the  lock^walls  has  settled,  allowing  the  water 

8872  KNa  87 119 


1890  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

to  aocamulat-e  and  drain  down  andor  or  through  the  masonry.  The  coping  and  laoq 
of  all  tho  lock-walls,  with  the  exception  of  S^o.  5^  need  repairing.  New  fences  al 
needed  aronnd  all  the  lock-houses,  and  entirely  around  the  United  States  landj 
Beatyville.  Fastenings  are  needed  over  all  the  vertical  iron  rods  operating  HI 
valves  in  the  lock-gates,  to  prevent  them  from  buckling  and  becoming  perm&naitf 
bent,  and  all  require  straightening.  The  tilling  and  discharge  valves  in  all  the  wail 
and  lock-gates,  excepting  Lock  No.  5,  leak  ba^ly  and  should  be  replaced,  ^with  ui 
ones.  I  am  strongly  in  favor  of  the  substitution  of  slid-^-valvos  for  the  present  ImI 
torfly  valves.  The  operating  irons  on  Locks  1,  2,  3,  and  4,  are  cumbersome,  and  eoi 
stuntly  getting  out  of  order :  the  leverage  is  poor,  making  tho  opening  and  closings 
gates  unnecessarily  hard.  These  should  be  replaced  by  irons  similar  to  those  now  I 
use  at  Lock  No.  5.  These  do  not  require  to  be  moved  during  freshets,  ore  simple  ii 
flesign,  and  do  not  require  one  half  the  power  to  operate  tiie  gates.  Immedistel! 
below  all  the  locks  the  river  has  widened,  caused  by  caving  and  washing  of  the  baa 
generally  on  both  sides  of  the  river,  by  the  reacting  water  from  the  dams  ;  this  hs 
rnsultcd  in  a  reduction  of  depth  of  water,  especially  on  the  bars  immediately  beloi 
the  dams,  and  the  lock  entrances  to  these  bars  are  continually  dredged  from  yeart 
year.  Permanent  works,  confining  the  river  to  its  normal  width  of  channel,  should  h 
constructo<l ;  low,  inexpensive  wing-dams,  throwing  the  water  at  medium  staice  of  tbi 
river  into  the  channel  through  these  bars,  will  prevent  this  annual  expense  of  dredg 
ing.  A  test  of  t^e  gauges  at  the  several  locks  show  t^em  to  be  incorrectly  /a^raduated 
some  being  out  as  much  as  5  inches  from  the  miter-sill  to  the  tops  of  the  lock-walli 
All  the  gauge-posts  require  resetting,  and  oue  half  regradnating.  Levels  t4fckeD  oi 
the  heel  and  toe  of  all  the  gates  show  a  settlement  of  from  one-half  of  an  inch  to  i 
inches,  with  the  exception  of  Lock  No.  5,  where  only  the  upper  outside  gate  wai 
found  to  be  about  one-ualf  inch  low  at  the  toe.  The  adjustment  of  these  gates  is  nov 
in  progress.  The  stage  of  water  prevented  an  inspection  of  the  dams  until  the  las^ 
day  of  the  year,  when  the  river  was  found  sufficiently  low.  Corporations  controlling 
bridges  obstructing  navigation  should  be  required  to  place  gauces  clearly  defined  and 
marked  on  one  of  the  channel-piers,  both  upper  and  lower  siae,  for  the  purpose  oi 
showing  the  amount  of  head  room  at  all  stages  of  the  river. 

DAM  MO.  1 

Shows  no  serious  damage  from  ice  and  floods ;  no  sheeting  has  been  displaced ;  a  few 
defective  i)ieces  require  replacing;  no  settlement  has  taken  place,  excepting  at  the 
abutment,  where  it  is  about  1  inch,  the  water  spilling  uniformly  over  the  remainder. 
A  slight  settlement  shows  in  the  abutment  above  the  dam.    The  dam  leaks  badly  and 
will  require  about  5,000  cubic  yards  of  backing.    The  breach  remains  in  aboat  the 
same  condition  as  last  year.    Considerable  breach-cribbing  was  washed  away  doting 
tho  spring  freshets,  that  remaining  being  in  a  very  bad  condition  and  of  little  use. 
The  foundation  of  the  lower  inside  guide- wall  is  in  a  very  precarious  condition.     Now 
work  has  been  constructed  from  an  elevation  of  about  11  feet  above  tho  lower  miter 
sill  to  within  a  few  feet  of  the  top  of  the  lock-wall.    This  new  work  has  been  set 
back  from  the  face  of  the  old  cribbing  about  2i  feet,  the  old  cross-ties  bciof^  gener- 
ally without  bearing  and  rotten.    This  projection  Is  very  dangerous  to  navigation, 
and  the  entire  wall  should  be  reconstructed  before  adding  additional  height  to  it. 
Several  years  ago  the  lower  river  guide-wall  was  shortened  about  50  feet :  it  iras  only 
removed  to  a  reading  of  8  feet  on  the  lower  miter-sill,  making  it  exceedingly  dangerous 
to  navigation.    Several  boats  have  been  damaged  by  running  on  it.    It  also  cansed 
the  bar  making  out  from  the  bank  immediately  below  the  entrance  to  increase  in  size, 
making  the  approach  difficult.    This  is  now  being  removed.     During«  freshet  thin 
spring  one  of  the  lower  gates  broke  from  its  fastenings  and  closed,  breaking  the  heel 
castings  and  damaging  the  miter-sill.    A  new  lower  miter-sill  will  be  necessary.    In 
periods  of  freshets,  owing  to  backwater  from  the  Ohio,  it  is  necessary  to  fasten  these 
gates  back  in  their  recesses  by  extra  fa*^teuing8 ;  the  damage  done  was  unquestiona- 
bly due  to  carelessness.    Several  timbers  will  be  required  to  replace  rotton  and  de- 
fective ones  in  these  gates.    An  examination  of  the  tail-bay  was  made.    The  sheeting 
which  extended  below  the  miter-sill  40  feet  has  been  washed  out ;  the  timbers  xinder- 
noath,  which  were  let  into  and  wedged  into  the  walls,  are  loose;  a  large  number  have 
been  washed  away,  and  the  soap-stone  rock  has  worn  away  as  much  as  2^  feet  in 
places.    The  w^ater  has  been  acting  on  this  for  several  years. 

BmairSf  etc. — Operating  and  care  ^the  Jocks. — Kemoved  old  sheeting  on  second  step  of 
the  dam  192  feet ;  leveled  down  and  spiked  range  timber's  to  their  proper  level,  and  re- 
placed sheeting  on  tho  same ;  repaired  third  step  of  dam ;  sheeted  up  abutment  cribbing 
from  crown  of  dam  to  end  of  lower  step ;  built  bay  dam  70  feet  long,  three  feet  high,  to 
to  stop  leak  and  hold  up  pool ;  repaired  lower  step  of  dam  by  building  in  false  crib-work 
filled  with  stone ;  replaced  old  sheeting  and  drove  down  all  projecting  spikes ;  removed 
stone  wall  from  around  site  of  old  lock-house;  removed  104  cubic  yards  of  earth  in 
grading  banks  between  lock-house  and  pike,  and  look-walls  and  pike ;  raised  lo^r^- 
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ib  one  oonne  of  ties,  and  one  front-range  stick  56  feet;  built  pier  on  lower 

r  tike  aame  16  by  14  by  5^  feet ;  filled  crib  and  pier-bead  vvith  stone ;  extended 

■tepa  from  en^  of  upper  retainiDg-wall  up  to  pike,  27  by  3|  feet  wide ;  paved 

00  aaeb  side  of  steps  np  to  pike,  aboat  35  cubic  yaras  of  stone  used  in  paving : 
steps  from  lock- wall  to  pike;  cleaned  snow  and  ice  from  lock- walls ;repaii^ 

1  mad  set  water-gauges;  dismantled  look-gates  and  replaced  irons;  removed  110 
Xaids  of  old  under-water  cribbing  from  lower  end  of  ontside  wall ;  removed  drift 

vpper  and  lower  approacbes  to  lock  and  from  the  dam;  painted  lock-gates  and 
tJao  upper  and  lower  ffauges  on  lock- wall;  graded  and  sodded  bank  m  rear  of 
ie;  sowedigxaes  seed  in  front  of  lock-honse,  and  cared  for  Qovemment  prem- 
tools. 

of  uaTigation  at  this  lock  and  vicinity  was  as  follows:  Sixteen  days  in 
on  aooonnt  of  ice,  twenty  days  on  account  of  high  water  preventing  boats 
fp  uoder  the  railroad  bridees  at  Worth ville.    Lock-walls  were  continually 
from  Janua^  28  to  March  16,  and  from  April  24  to  May  3,  a  total  of  fifty- 
it  days. 

lughest  water  occurred  March  1,  when  the  upper  gauge  read  51'.60 ;  lower,  37'. 

oecorred  October  29,  the  upper  gauge  reading  5M0,  the  lower  4'.50.    One 

iras  sunk,  and  several  crafto  damagra  b^  striking  under-water  cribbiog. 

F^mJ^etfor  tksjisoalftar  endimg  June  30, 1888. — Building  extension  to  new  abutment; 

new  breast  to  dam ;  raising  lower-river  guide  cribbing;  raising  lower-shore 

~*^*^iDg;  building  retaining-wall  upper-shore  crib;  paving  bank  between 

erib  and  pike;  constmcmg  triangular  guide-piers  above  upper-river  crib- 

DAM  KO  2. 

WiSk  llie  exception  of  several  pieces  of  slope  sheeting  washed  away  no  damage  has 
bsee  doaeu  The  dam  leaks  in  several  places,  the  worst  about  60  feet  from  the  abut- 
■■iL  Two  thousand  cubic  yards  of  backing  will  be  required  to  make  this  dam  com- 
fsrsiively  tight.  The  foundation  of  the  guide- walls  is  generally  bad,  but  in  no 
daaj'er  of  giving  away  at  present. 
At  the  abutment,  half-way  down  the  reverse  slope,  several  timbers  have  been  broken 
It  of  the  face,  leaving  a  hole  5  by  3  by  4  feet.    The  foundation  of  the  extension  of 


ibe  abutment  below  the  dam  has  washed  out  consi^rablv;  the  timbers  remaining 
«  rotten ;  those  washed  out  have  allowed  the  stone  w  fall  out  of  the  cribs. 
Several  defective  timbers  in  the  gates  require  replacing.    Dredging  is  required  at 
the  upper  and  lower  entrances,  also  at  Clay  lick  and  bar,  immediately  below. 
Wilk  tbe  water  on  a  level  with  the  comb  of  Dam  No.  1  there  is  5  feet  7  inches  on  the 
Diiter-sill  of  the  lock. 

,  He.;  operating  and  oareoflock,—KbBet  screws  to  wickets  on  lower  lock-gatos. 
maehinery  and  rigged  derrick- boat.  One  hundred  and  ninety-eight  cubic 
of  material  was  removed  in  excavating  for  a  foundation  for  lower  shore-crib. 
50|>  cubie  yards  in  dam.  Made  and  repaired  ^25  spikes.  Bepaired  derrick- 
and  inspirator  on  derrick-boat.  Dam  repaired  and  missing  stone  replaced. 
fiver-cfib  raised  about  10  feet.  New  shore-crib  built;  interfering  rock  on  laud  side 
Mvw  the  lock  blasted.  Abutment  double-sheeted  above  the  dam.  Removed  six 
^p  eat  of  the  channel,  also  drift  from  dwelling  to  lock  and  ice  from  upper  cribbing. 
Ibie  patterns  and  measuring  poles  for  use  in  repair  to  dam.  Set  gauge-jKwts  above 
'  nsoee.  Suspension  of  navigation  at  this  lock  was  as  follows: 
davs  in  January  on  account  of  ice  and  five  days  on  account  of  high  water. 
loek-waUs  were  submerged  thirty-five  days.  Highest  water  occurred  February 
48^  the  upper  gauge  reading  ol'.OO ;  lower,  O'.OO.  Lowest  occurred  on  the  lower  gauge 
Stivtmher  3,  uie  gauge  reading  2^.50,  the  upper  reading  7^60. 
Tlie  lowest  on  the  upper  gauge  occurred  on  November  9,  reading  6'.30,  the  lower 

rj». 

l>redgiag  at  this  look  consisted  of  the  removal  of  2,631  cubic  yards  of  sand,  mud, 
ad  Ion  from  the  lock  entrances  and  vicinity,  and  placing  644  cubic  yards  of  backing 
k^dthedam. 

Fteftetffr  tkeJiBcal  year  ending  June  30, 188S. — ^Raising  upper-river  cribbing.  Rais- 
is^  hnrer-rirer  gn ide  cribbing.  Building  lower-land  guide  cribbing.  Repairing  dam 
ttd  abutflMot.  Baising  upper-land  inside  cribbing.  Constructing  triangular  guide- 
fim  above  opper-river  cribbing.    Dredging  entrances  and  bars.    Backing  dams. 

DAM  NO.  3. 


tSmlb  §n  in  »  hmd  condition«    The  cril>-Jetties  constructed  below  the  abutment. 


1892  REPORT  OP  THE  CHIEF.  OF  ENGINEERS,  U.  S.  ARMY. 

from  thoir  location,  have  accelerated  the  outtin*^  of  the  bank;  large  slides  hatv 
occurred;  the  bank  has  been  broken  behind.  Those  extending  above  the  retom 
wing  of  cribbing  below  the  abutment  being  constructed  too  far  apart  in  proportion  t* 
their  length,  the  current  was  not  maintained  to  their  heads,  resnttin^  in  strong  reae- 
tion  between  ihem.  They  should  be  removed  or  modified,  and  additional  jetties  eon- 
structed  for  the  safety  of  the  work.  Dredging  is  required  at  the  entrances  and  lian 
boiow  this  dam.  WiHi  the  water  on  a  level  with  the  comb  of  dam  at  No.  2  there  ia 
6  feet  7  inches  on  the  lower  miter-sill  of  this  lock. 

ItepairSf  etc.;  operatinq  and  care  of  lock. — Repaired  upper  and  lower  cribbingSb.  Re- 
phvced  sheeting  on  the  dam.  Repaired  capstans  to  lower  lock-gates.  Repaired  gale- 
wickets  and  fences  aronnd  Gk>vemment  land.  Cleaning  and  caring  for  machinery  oo 
derrick-boat.    Repaired  slope-wall  and  other  general  work. 

Suspension  of  navigation  of  this  lock  was  as  follows :  Eleven  days  in  January  on 
account  of  ice.  The  lock- walls  were  submerged  nineteen  days.  Highest  inrater  os- 
(Mirred  February  28,  upper  guage  reading  45^9 ;  lower,  33^2.  Lowest  water  occarred 
November  10,  upper  guage  reading  7'.60;  lower,  5^ 

One  coal-boac  was  damaged  by  striking  the  lower  wall. 

Dredging  at  this  lock  consisted  in  the  removal  of  3,800  onbio  yards  of  sand,  etc., 
from  the  lock  entrances,  2,640  cubic  yards  from  Macy's  Bar,  6G0  cubic  yards  from 
Leestown  Bar.  and  2,335  cubic  yanis  placed  behind  the  dam  as  backing. 

Project  for  tnejlscal  year  ending  June  30,  188;?.— Building  lower-river  guide  cribbing. 
Raising  upper  inside  ^uide  cribbing.  Raising  cribbing  lielow  dam.  Completing  up- 
per-river guide  cribbing.  Constructing  triangular  guide  piers  above  apper-river 
cribbing.    Repairing  and  b^^cking  dam.    Dredging  entrances  and  bars. 

DAM  NO.  4. 

With  the  exception  of  seven  pieces  of  sheeting  torn  off  from  the  steps  by  ice,  no 
serious  damage  has  been  done.    The  dam  is  tight  and  requires  no  additional  backing. 
Dredging  is  required  in  the  entrances  and  at  the  bars  below.    With  the  water  at  a 
level  with  the  comb  of  Dam  No.  3,  there  is  6'.27  water  on  the  lower  mi^^r-silL 
•     Jiepairtt  etc. — Forty  pieces  of  step  sheeting  to  dam  replaced  by  now.    Repaired  old 
gauge-posts  and  made  two  new  ones.    Repaired  operating  irons  to  gates  and  valves; 
the  rails  on  the  gates  were  alno  repaired.    Coffer-dam  was  constructed  across  tail  bay, 
the  head  bay  coifer-dammed,  tlit  lock-pi  t  pumped  out.  The  lower  yiiter-aill,  wbicli  baii 
lifted,  raising  the  mud-sill  and  grouting  between  them  with  it,  was  repaired  by  pot- 
ting in  16  new  bolts  1^  inches  by  8  feet,  and  replacing  in  the  old  holes  8  bolts  1^  inches 
by  4  feet.    These  old  bolts  entered  the  rock  from  3  inches  to  7  inches,  and  were  split 
and  wedged ;  the  new  bolts  were  put  down  5  feet  into  the  rock,  the  ends  painted  aud 
bended  and  driven  into  a  plug  in  the  bottom  of  the  hole ;  the  hole  was  then  filled  with 
Hund  around  the  bolts.    The  space  between  the  sills  was  filled  with  three  courses  of 
3-iuch  oak  sheeting,  oakum  placed  between  each  course,  and  the  sheeting  spiked  to 
the  floor,  indepenc&nt  of  the  sills ;  cement  was  then  filled  in  the  space  remaining  to 
the  top  of  the  sills.    Two  strips  of  oak  6  by  10  inches  by  18  feet  were  placed  above 
the  sill  and  spiked  to  the  floor,  and  drawn  tight  against  the  face  of  the  sill,  this  to 
prevent  leak  under  the  sills  should  they  raise  less  than  6  inches.     The  lower  portion 
of  the  gates  were  painted  before  filling  the  lock-pit.    Four  check-posts  were  set  on 
the  bank  above  the  lock.    The  gates  were  adjusted  and  painted  and  other  general 
work  performed.    Suspension  of  navigation  at  this  lock  was  as  follows : 

Ten  days  bv  ice,  4  days  by  high  water,  32  days  making  repairs  to  lower  miter-sill. 
The  lock- walls  were  submerged  16  days.  Highest  water  occurred  February  2d ;  npper 
guage  read  47'.30;  lower,  33'.40.  Lowest  water  occurred  November  7;  upper  gnage 
read  5^30;  lower,  4'. 80.  One  loaded  coal  barge  broke  loose  from  the  steamer  Comba^ 
as  she  was  coming  out  of  the  npper  entrance,  aud  swung  around  the  upper-river  wall 
and  passed  over  the  dam.  Thej*e  was  5  feet  of  water  running  over  the  dam.  The 
burge,  with  contents,  was  a  total  loss. 

Dredging  at  this  lock  consisted  in  the  removal  of  2,365  cubic  yards  of  sand,  clay, 
and  drift  from  lock  entrance  and  vicinity ;  also  2,000  cubic  yards  from  Clifton  Bar. 

ProjeoU — Raising  lower-river  guide  cribbing.  Constructing  triangular  guide-piers 
above  upper-river  cribbing.  Constructing  a  single  lock-house.  Repairing  dam  and 
dredging  entrances  and  bars. 

DAM  NO.  5. 

The  only  damage  to  this  dam  has  been  caused  by  leakage,  resulting  in  settlement 
The  difference  in  level  of  the  comb  of  the  dam  between  that  portion  adjoining  the 
abutment  and  the  center  is  13  inches;  all  the  8teps  have  Hetth^d,  and  the  dam  leaks 
badly.  Two  thousand  yards  of  backing  will  bo  n^qnired.  I  do  not  deem  it  advis;ible 
to  level  up  tlio  coiub  of  this  dam  until  the  cribbing  has  reached  a  firm  bearing  on  its 
foundation  of  rock.  Excavation  was  made  in  constructing  this,  presumably  to  solid 
rock;  this  settlement^  however,  indicates  that  all  the  material  overiayin^j;  the  rock  was 
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!  mot  nmoTed.    Dredging  is  required  at  the  entrance  to  this  lock,  also  at  Clear  Creek 

I  Bw,  in  the  upper  portion  of  the  pool,  ahd  at  one  bar  below  the  lock.  With  the  water 

^lvf«l  wilh  the  comb  of  the  dam  at  No.  4,  there  is  6'.30  of  water  on  the  lower  miter-sill. 

Mefmift  etc,  —New  operating  irons  were  placed  on  the  gates.    With  the  lower  gauge 

[  MMtmg  B'.dOy  mod  Uie  npper  8 .90,  these  gates  can  now  be  opened  and  closed  with  three 

'.  wttB  in  34  seconds,  with  two  in  it  seconds.    Slight  repairs  were  made  to  lock-house. 

\  ¥emr  new  gmnge-poets  set  above  the  lock.    The  gates  were  painted,  and  other  general 

work  done. 

Sospeosion  of  navigation  at  this  lock  was  as  follows : 

Two  days  on  account  of  ice.    Lock-waUs  submerged  8  days.    Highest  water 
eeeoired  Fbbmary  27 ;  npper  gauge,  45^20 ;  lower,  33'.60.    Lowest  water  occurred 
KorenberS;  upper  gauge,  6'.90;  lower,  5'.40. 
"^    ~  '      at  this  lock  consisted  in  ^e  removal  of  1,380  cabic  yards  of  sand,  mud. 


tod  logs  from  the  lock  enjranc^  and_yicinitj ;  also  2,982  cabic  yards  of  sand  and 
•  troi 


»m  the  channel  at  Clear  Creek  Bar. 
PrtfenL — ^Repairing  lock-keeper's  house.    Constructing  triangular  guide-piers  above 
vpper-iiver  cribbing.    Dredging  entrances  and  bars.    Backing  dam. 

8NAGBOAT  KENTUCKY. 

The  boat  was  completed  and  placed  in  commission  on  the  16th  day  of  October,  1886, 
nmaioing  in  commission  until  the  7th  of  December,  when  she  was  laid  up  at  Carrol  1- 
Um,  Ky.,  until  the  27th  of  February,  1887,  when  she  was  again  placed  in  commission 
sad  onlered  to  the  Upper  Kelitucky  River,  returning  April  7  to  Lock  No.  4,  aiding  in 
ihe  repairs  to  the  lock.  From  May  26  to  June  19  she  was  laid  up  at  Lock  No.  1,  uor 
CRw  operating  tbe  lock  and  making  necessary  repairs,  which  were  as  follows: 

Psiotin^  the  entire  boat  inside  and  outside ;  new  bed-plates  to  capstan  wa^  placed ; 
fxbsast-pipes  were  placed  in  stem  of  the  boat,  discharging  into  the  wheel ;  braces 
were  placed  under  ridge-pole,  supporting  cabin  over  boiler ;  frame  made  for  12-inch 
pompaad  securely  bolted  behind  capstans;  the  wheel  was  cut  down  5  inches,  and 
hold  thoFQUghly  cleaned  out ;  spike  and  sounding  poles  mode  and  painted;  machinery 
timooghly  overhaaled  and  cleaned. 

WORK  DONB  DURIKG  THE  TKAR  ENDIXO  JUNE  30,  1887. 

• 

ObitnietioDs  removed ...• ...number..      803 

MUesnin do...  1,840 

Wortong  at  Lock  No.  4 days..        36 

Workiog  at  Lock  No.  1 do...  5 

Laid  ap  in  winter  quarters.. do...        82 

laid  op  making  rei»airs  and  painting do...        25 

Work  done  in  tne  vicinity  oiBeattyville: 

ObstmctioDa  removed number..      265 

Milwrnn do...      378 

Work  done  between  Oregon  and  month  of  river : 

Obstrnetions  removed • number..      537 

Miles  run do...  1,462 

STEAM  DERRICK-BOAT. 

Bepuredone  hoisting  iron  and  made  a  new  one;  removed  old  oakum  and  recalked 
Uie  entire  boat;  repaired  bottom  and  gunwales.  • 

Rales  and  regulations  governing  navigation  were  issued. 

I  wish  to  attest  my  appreciation  of  the  services  of  Mr.  A.  L.  Greenhow,  inspector 
ad  detk.  and  James  F.  Browinski,  of  the  snag-boat,  in  their  i*espective  capacities. 

lbs  following  papers  accompany  this  report ;  Report  of  commercial  statistics  for 
WIS  fiaeal  year  ending  June  30,  1887;  report  of  lockages  for  the  fiscal  year  ending 

Tery  respectfully,  your  obedient  servant, 

R.  S.  Bdrnett, 
AsHstant  Engineer, 
wwnd  Lieut.  E.  J.  Spkncxr, 

Corps  of  JSngineerSf  U,  8,  A, 
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Total  increase  of  lockages  over  the  fiscal  year  ending  Jane  30,  1886,  42S. 


COMMRRCIAL  STATISTICS. 


Lower  Kentuchif  Siver,  Kentucky,  forfiBcal  year  ending  June  30^  1887. 


Aitieleo. 


Apples barrels. 

Bamls  (empty) .'.number . 

Boor esAOs. 

Cement barrels . 

Coal bushels.. 

Cattle bead. 

Conntry  prodnoe 

Flonr barrels. 

Grain bnsbels. 

Hides number. 

Hay  tons. 

Horses head. 

Hf^rs do... 

Hogsheads number. 

Iron,  roannfkotared tons. 

Junk do  .. 

Lumber feetB.  M. 

Laths number. 

Logs,  walnut do... 

I^ys,  assorted do... 

Lime  barrels. 

Posts,  oedar number. 

ShinKles do... 

Sheep •• do... 

Staves do... 

Salt barfels. 

Stone,  riprap cubic  yards. 

Stone,  building do... 

Stoneware gallons. 

Timber linear  feet. 

Tobaooo hogshead. 

Ties,  railroad number. 

Wood cords. 

Whisky barrels. 

Merchandise tons. 

Passengers nnmbor. 

Total 


Quantity. 


157 

06 

275 

85 

778.804 

1,224 


1,801 

455,053 

147 

1,4»<0 

285 

5,001 

600 

2,545 

44 

1,181.487 

26,201 

15. 752 

67.164 

1.846 

A  001 

50,313 

1, 652 

200,200 

2,462 

27.000 

1.106 

1.000 

24.000 

17,043 

114.082 

2,285 

1R.530 

18,001 

18.557 


Average  price. 


82  per  barrel 

1.60  each 

$2  per  case 

81.50  per  barrel! 

11  cents  per  bushel. 
$40ahead 


$0  per  barrel 

70  cents  per  bushel . . . . 

$4  each 

$14  per  ton 

$125ahead 

$8abead 

$2.50  each 

$50  per  ton 

$20perton 

$16.50  per  thousand 

$2.50  por  thousand 

$15each 

$5each  

$lper  iMkrrel 

20  cents  each 

$3  per  thousand 

$3.50  each 

$25  per  thousand 

$2  per  barrel 

$1.25  per  cubic  yard. . . . 

$10  per  cubic  yard 

8  cents  per  gallon 

15  cents  per  linear  foot. 

$100  per  hogshead 

40  cents  eaoo 

$3.50  per  cord 

$130  per  barrel 

$200  per  ton 

Fare  $1.60  each 


Talno. 


$31480 

08.00 

560.00 

127.50 

85^613.44 

48,860.00 

12,297.00 

10.80flLO0 

31$,  167. 10 

588.00 

80.846.00 

35,625.00 

47.028.00 

1,725l00 

I27,2saoo 

880  00 
10,48l..'» 
65  50 
236.28il00 
38S,ft».00 
1,34<LO0 
8^61820 
150.03 
6.78100 
7,255.00 
4.924.00 
33,750.00 
11.000.00 
80.00 
8,600.00 
1,784,300100 
4S.80180 
7,807.60 
2,40^90800 
3^788,800.00 
27,835.00 

8,466^188.00 
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DD  8. 


OCPROYEMENT  OF  TRADEWATER  RIVER,  KENTUCKY. 


This  work  was  in  charge  of  Maj.  James  G.  Post,  Corps  of  Engineers, 
VDtil  May  6, 1887,  when  it  was  transferred  temporarily  to  my  charge. 

l%is  liver  is  a  tributary  of  the  Ohio,  and  empties  into  it  79  miles 
below  EvansviUe,  Ind. 

The  project  for  the  improvement  of  the  river  contemplates  the  forma- 
tion of  a  clear  channel  at  least  40  feet  in  width,  with  a  minimnm  depth 
^*H  feet,  during  eight  months  of  the  year. 

The  work  on  the  ^i^udewater  River  consisted  of  removing  obstrnctions 
from  the  channel  of  the  river  and  catting  off  deadened  timber  from  the 
banks.  These  operations  were  extended  400  yards  above  Fish  Trap 
FonLy  or  a  distance  of  24^  miles  from  the  mouth  of  the  river.  Gold 
▼oilher  compelled  stoppage  of  operations  in  December,  1886,  and 
nothing  has  been  done  since  except  the  removal  of  drift  gorges. 


Money  statement 

ABoant  appropriated  by  act  approved  Au^st  5y  1886 $2,000.00 

JbIj  1,  ld§7y  amonnt  expended  during  iiscal  year,  exclusive  of  outstanding 
tiabilitiee  Jnly  1,  1886 1,450.34 

Jilyl,  1887,  amount  aTailable 549.66 

IAmiMuil  (estimated)  reanired  for  completion  of  existing  project 6, 000. 00 
Amount  that  cao  be prontably  expended  in  fiscal  year  ending  J  nno  30, 1889    6, 000. 00 
Sabmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
batbor  aetB  of  1866  and  1867. 


COMMEfiCIAL  STATIBTICa. 


Efbrts  were  made  to  obtain  statistics  of  the  commerce  of  the  year,  but  nothing 
VHreeeivedy  and  the  table  of  last  year  is  given  : 

C&mmercial  BtatisUcB  for  fiscal  year  1885-^86. 


AypiRA,  dried pooDdB. 

Bntar do... 

*'  baizes. 

...baahela. 
..  pounds. 

^^_  feet.B.M. 

Ottm baahob. 

do... 

diM pounds. 

^      .  mk number. 

Tteber,iBls(: 

Pauw.... cubic  feet. 

Oak do.... 

Wafant do.... 

^Svcet  |p«ii  1.^..    dft — 

.hoiesheads. 
.  >nnds. 
ioshels. 


.poi 

.OQfl 


Qoaatity. 


23,000 

000 

900 

75,000 

27,000 

6,2S0,000 

17,000 

8,000 

14,000 

0,000,000 

1,236,000 

975,400 

2,000 

20,000 

000 

60,000 

2j0,000 


Average  price. 


3  cents  per  ponnd. .. 
25  cents  per  pound.. 

$84  per  barjio 

40  cents  per  buAhol  . 
50  cents  per  pound  . 

$12perM 

32  cents  per  boshol. 
53  oentM  per  bnahel . 
5  cents  per  pound . . . 
$15perM 


12  cents  per  cubic  foot. 
15  cents  per  cubic  font. 
55  cents  per  cubic  foot. 
10  cents  per  cubic  foot. 

$75  per  hogshead 

30  centa  per  pound 

80  centa  per  uuahel . . . . 


Value. 


$600 

225 

75, 000 

30,000 

13, 500 

03,000 

5,440 

4,240 

700 

90,000 

148,320 

146,310 

1,100 

2,000 

67,500 

15,000 

200,000 

863^ 
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D  Dg. 

report  on  examination  as  to  whether  or  not  the  goyernicbht 
dry-dock  at  the  louisville  and  portland  canal  is  adequ^ts 
for  the  purposes  of  commerce,  and  what  alterations,  ip 
are  necessary,  and  the  cost  of  making  the  same. 

United  States  Engineer  Officb, 

Louisville^  JCy.y  Ja/nuary  — ^  1887. 

General:  I  have  the  honor  to  sabmit  the  following  preliminary' 
port  npon  the  subject  as  to  whether  or  not  the  Government  dry-doek 
at  the  Louisville  and  Portland  Canal  is  adequate  for  the  purposes  of 
commerce,  and  what  alterations,  if  any,  are  necessary,  and  the  cost  of 
making  the  same. 

The  instructions  from  your  office  require  that  in  this  report  an  opinion 
should  be  given  as  to  whether  the  dry-dock  is  worthy  of  improvement. 
In  order  to  obtain  information  upon  this  point  I  addressed  letters  to 
various  parties  interested  in  the  running  of  steamers  and  to  the  propri- 
etors of  facilities  for  repairing  boats,  asking  their  views  in  this  matter — 

First.  As  to  what  the  purposes  of  commerce  require. 

Second.  As  to  how  they  are  now  served. 

Third.  As  to  whether  there  is  any  commercial  necessity  for  an  im- 
provement of  the  docking  facilities  now  existing  at  the  canal. 

I  have  received  but  few  replies,  copies  of  which  are  inclosed. 

It  appears  to  me  that  the  worthiness  of  the  improvement  of  the  dock- 
ing facilities  of  the  Louisville  and  Portland  Canal  depends  upon  tbe 
policy  which  those  in  authority  may  deem  proper,  with  regard  to  the 
Government  furnishing  facilities  which  can  be,  and  to  a  considerable 
extent  are,  furnished  by  private  corporations  and  individuals,  and 
which  constitute  a  distinct  branch  of  business. 

The  purposes  of  commerce  require  establishments  with  such  facili- 
ties as  will  admit  of  the  repairing  of  the  largest  boats  that  navigate  the 
river,  and  sufficient  in  number  to  accommodate  all  vessels  needing  re- 
pairs without  great  delay. 

To  furnish  such  facilities  a  dock  or  ways  should  be  able  to  take  a 
boat  310  feet  in  length  and  80  feet  in  width. 

The  existing  dry-dock  at  the  Louisville  and  Portland  Canal  is  only 
of  sufficient  size  to  admit  boats  180  feet  or  less  in  length  and  50  feet 
or  less  in  width.  It  is  ample,  however,  for  all  of  the  vessels  that  are 
used  in  connection  with  the  operating  of  the  canal — the  dredges,  steam 
tow-boats,  scows,  bargres,  etc,,  and  for  numerous  steam-boats  of  the 
smaller  class,  that  are  used  for  low- water  navigation  and  for  navigating 
tbe  tributaries. 

There  are  facilities  in  the  shape  of  marine  ways  and  floating  docks 
for  the  repair  of  boats  of  all  sizes  at  various  points  along  the  Ohio 
Eiver  from  Pittsburgh  to  Cairo. 

At  Allegheny,  opposite  Pittsburgh,  there  aremarine  ways  with  capac- 
ity for  the  largest  boats.  At  and  in  the  vicinity  of  Pittsburgh  there 
are  numerous  private  ways  and  floating  docks  for  the  repair  of  coal 
boats  and  barges. 

At  Pomeroy  there  are  ways  for  the  smaller  class  of  boats. 

At  Cincinnati  there  are  ways  and  a  floating  dock  with  capacity  for 
the  largest  boats. 

At  Covington  there  are  ways  for  small  boats. 

At  Madison  there  are  ways  for  the  largest  boats,  but  they  are  not 
available  at  a  low  stage  of  the  river. 

At  Paducah  there  are  ways  for  the  largest  boats. 
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At  Moand  City  there  are  ways  for  the  largest  boats. 
The  enlargement  of  the  GovemmeDt  dry-dock  would  therefore  appear 
to  be  an  absolute  necessity  of  commerce,  though  it  woald  andoabt- 
effly  be  a  great  convenience,  and  woald  probably  famish  facilities  sape- 
noT  to  any  t>n  the  river. 

In  one  sense,  then,  the  existing  dry-dock  is  not  adequate  for  the  pur- 
poses of  commerce,  inasmuch  as  it  will  not  admit  vessels  of  the  larger 
'^   :  dauBSL    In  another  sense  it  is  adequate  for  the  purposes  of  commerce, 
*      becanse  it  is  sufficient  in  size  for  the  repair  of  ail  vessels  used  in  keep- 
ing the  canal  in  navigable  condition  and  numerous  others,  while  vessels 
-  '  of  larger  class  can  be  accommodated  at  other  places. 

A  survey  and  estimate  of  cost  for  a  larger  dry-dock  can  be  made  by 
(^oe  wiUiout  additional  funds,  and  report  and  estimate  will  there.- 
foce  be  submitted. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
The  Ghibf  of  Engineers,  F.  S.  A. 


I^TTBR  OF  MR.   D.   C.   ROBINSON,  SUPERINTENDENT. 

Madison,  lND.,AVvem(er  24,1886. 

DsAS  Sir:  Beplyioj;  to  yours  of  the  22d,  viiW  say  that  in  regard  to  the  facilities 
•flcmd  by  the  GoTemment  dry-dock  io  the  Loaisville  and  Portland  Canal : 
Toor  first  qncry,  ^'  What  do  the  purposes  of  commerce  require  f " 
Woald  soy  that  the  answer  would  be,  the  river  interest  requires  that  there  should 
be  doeka  or  marine  railways  sufficient  to  meet  the  repairing  of  all  the  tonnage  on 
thm  river. 
Reeondly,  "  How  are  they  now  served  f " 

Hitherto  there  has  been  no  lack  of  facilities,  but  the  facilities  have  rather  been  iu 
exeees  of  the  demand.  The  varions  marine  railways  and  dry-docks  on  the  river  have 
BOt,  aa  mo  average,  been  employed  more  than  half  the  time.  It  is  true  that  at  times 
work  eomes  in  a  rush  because  owners  of  boats  will  run  as  long  as  there  is  water,  and 
tben  when  the  water  is  low  and  they  can  not  do  anything  else  they  all  want  to  come 
OBt  at  ooee  and  have  their  work  done  in  a  hurry. 

Thirdly,  "  Is  there  any  commercial  necessity  for  improvement  of  the  docks  now  ex- 
iatia^  at  the  canal  f  " 

We  do  not  think  there  is  any  such  necessity.  From  Pittsburgh  to  Cincinnati  the 
river  ia  stndded  with  docks.  Commencing  at  Pittsburgh,  where  the  coal  boats  are 
wcD  taJcen  care  of,  we  find  three  docks  between  there  and  Cincinnati.  At  Ciucin- 
aati  we  find  extensive  docks  and  marine  railway ;  at  Madison  a  marine  railway  now 
— drrgoing  extensive  repairs  and  being  put  in  such  a  condition  that  it  will  bo  ready 
to  K*»m11*»  the  largest  boats  on  the  river. 
At  Moond  City  and  Paducah  we  find  marine  ways  capable  of  handling  the  largest 


Sespeetfiilly  aabmittlng  these  views,  wo  are, 
ToQCB,  very  lespeotfally, 

D.  C.  Robinson, 

Superintendent, 
Per  Geo.  W.  Palmer, 

Treaaurer, 
M^j.  Ax 08  Sticknet, 

U»  8.  Engimeer. 


LETTER  OF  MR.  C.  M.  HOLLO  WAT. 

Cincinnati,  November  27,  1886. 

Pie:  The  parpoflcs  of  commerce  require  clear  channel- ways  with  ample  room  for 
«le  navigatioo,  coupled  with  all  the  legitimate  Government  improvements  of  the 
DstarmJ  water-ways  that  will  contribute  to  cheapen  the  movement  of  the  products 
of  tkb  gmat  mineral  and  agricultural  territory,  that  is  drained  by  our  navigable 
vaten. 

8«wid.  The/ are  now  served  principally  by  water  transportation,  while  the  water* 
^paneotkMnomi'^  endangered  and  threatened' by  the  building  of  stone  obstruQ* 
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lions  by  railroad  corporations,  commonly  called  bridjice-piers,  which  the  Gcr^emtnent 
should  never  suffer  to  be  placed  as  a  menace  or  hinderance  to  safe  and  cheap  trans- 
portation. 

Third.  There  is  a  commercial  necessity  for  the  improvement  of  the  docking;  facil- 
ities now  existing  at  the  Lonisville  Canal.  As  I  understand  it,  the  present  docks  can 
only  accommodate  the  small  class  of  steamers,  while  our  large  boat«  havo  been  de- 
tained as  long  as  sixty  and  ninety  days  waiting  for  dock  facilities,  in  order  that  neoea- 
sary  repairs  could  be  made  to  render  said  steamers  seaworthy.  There  are  very  poor 
docking  facilities  at  this  port,  and  still  poorer  at  Madison,  Ind.  A  boat  of  ordinary 
tonnage  can  not  be  hauled  out  or  launcned  at  the  Madison  ways  at  a  leas  stage  of 
water  than  8  feet  on  the  gauge  between  here  and  Louisville,  which  renders  said  ^rays 
inoperative  during  the  low- water  season,  the  particular  time  when  it  is  important  to 
put  steam-boats  in  repair  and  get  them  ready  to  ply  their  trades  at  the  opening  of 
navigation. 

Very  respectfully,  your  obedient  servant, 

C.  M.  HoixowATy  G.  M. 

Amos  Sticknet,  Esq., 

Major  of  EngiiMters,  U.  8.  A. 


LETTER  FROM  THE  PRESIDENT  OF  THE  CINCINNATI  DRT-DOCK  COMPAKT. 

Cincinnati,  Ohio,  December  13,  1886. , 

Sir  :  Some  time  since  we  received  a  letter  from  you  asking  our  views  on  the  sub- 
ject of  the  Government  building  a  dry^dock  at  the  Louisville  and  Portland  Canal. 

After  taking  the  subject  into  consideration  for  some  time,  we  co'pe  to  the  coucln- 
sion  that  there  is  no  necessity  for  such  a  dock  being  built,  as  the  docking  facilities 
are  adequate,  and  more  so,  as  the  seasons  for  docking  last  only  during  the  time  while 
there  is  low  water. 

Boats  have  been  accommodated  for  years  with  the  docks  and  marine  ways  that  are 
now  in  use,  and  instead  of  steamers  being  bnilt  to  run  in  new  trades  they  are  worn 
ont  and  quit,  with  nothing  to  till  their  places;  in  that  way  the  number  are  decreas- 
ing instead  of  increasing,  while  the  same  number  of  tnarine  ways  and  docks  are  still 
in  nse.  At  Cincinnati  there  are  a  set  of  sectional  docks  that  have  been  pat  in  good 
repair  this  last  spring.  While  the  low- water  season  was  they  had  work  for  131  days. 
Since  the  25th  of  November  they  have  been  idle  and  will  remain  so  until  next  low 
water,  x>erhapB  July.    The  same  may  be  said  of  the  marine  ways. 

How  can  the  United  States  Government  expect  to  do  business  in  a  town  like  Louis- 
ville, where  there  is  only  one  packet  line  that  makes  it  its  headquarters  (that  can  not 
tie  accommodated  on  the  dock  there  now),  without  conflicting  with  either  Cindnnatl 
or  Pittsburgh,  while  both  dock  companies  have  been  doing  the  work  and  their  planes 
lying  idle  over  half  the  time.  Louisville  boats  either  come  to  Cincinnati  or  Madison, 
lud.,  and  had  their  work  done,  while  now  it  seems  as  though  Louisville  wanted  a 
tiock  at  the  Government  expense  and  for  Louisville's  benefit.  Why  not  buy  the  docks 
and  ways  at  Cincinnati  for  the  interest  of  Cincinnati  steamboatmen  f  They  are  as 
deserving  of  it  as  Louisville  parties,  while  the  interest  of  steamboatmen  are  a  great 
cleal  more  than  they  are  at  Louisville. 

If  the  Government  build  a  dock  at  Louisville  it  will  be  in  conflict  with  the  business. 
Aa  it  now  is  (private  concerns)  there  is  not  enough  work  to  do  Justice  to  the  capital 
invested,  and  with  a  dock  company  run  by  the  Government  we  will  be  forced  to  quit. 
There  are  large  docks,  capable  of  taking  out  any  size  boat  that  plies  on  the  Ohio :  At 
Pittsburgh,  Pa.,  dock:  Cincinnati,  Ohio, dock  and  marine  ways;  Madison,  Ind., ma- 
rine ways;  Paducah,  Ky.,  marine  ways;  Mound  City,  111.  (Cairo),  marine  ways;  Saint 
Louis,  Mo.,  docks  and  marine  ways. 

This  does  not  include  the  small  docks  and  ways  situated  from  Pittsburgh  to  Cairo, 
too  nnmerons  to  mention.  Below  we  give  you  a  statement  of  repair  work  done  since 
1878,  each  year  separately,  with  docking  during  the  season  of  low  water  (there  may 
be  a  case  when  a  boat  came  in  and  had  to  get  to  dock  by  being  disabled). 

Tonnage,  as  custom-honse  measurement  (hull  or  under  tonnage). 

There  may  be  a  difference  in  the  tonnage  of  some  tow-boats,  but  you  will  find  it  to 
be  near  correct.    (Model  barges  and  steamboat  hulls  are  not  included  in  the  tonnage 
and  not  as  freight  and  passenger  boats,  but  separately). 
Very  truly,  yours. 

Thb  Cincinnati  Dbt-Dock  Compant, 

H.  COBNEL) 

Amos  Stioxkbt, 

M^ar  o/Engin^erif  U,  8,  A, 
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Bepair  work  Hnce  1878. 


nn 


MO 


Steftm, 

freifcbt,  and 

pasaeofcer 

TesaeU. 


Ifo. 

30 

27 

17 

23 

23 

15 

6 

8 

7 


2biw. 

10.107 

10. 019 

6.3S0 

8,319 

7,040 

«,47i4 

2,975 

.  8.719 

4,107 


Steam  towliif; 

SlfAAm 

vessels,  not 

fony- 
boats. 

inolading 
tngft* 

Ko. 

Tofw. 

2 

660 

2 

2 

412 

2 

5 

^93 

1 

0 

1,870 

4 

11 

2.811 

4 

3 

418 

2 

9 

1,059 

2 

5 

978 

2 

7 

1,567 

8 

Steam 
tags. 


Model 
barges. 


2 

1 
1 
3 
2 


4 
I 
7 

10 
5 
3 

11 
7 
S 


Coal  floats, 

etc..  and 

small  sand 

boats. 


1 

i 


6 
1 

1 
1 

4 


Total  water 
craft  of  all 
descrip- 
tions. 


33 
31 
46 
50 
25 
80 
20 
25 


*  AU  the  work  this  year  was  done  in  131  days,  including  everything. 


mm  FSOM  THE  PRESIDENT  OF  THE  LOUISVILLE  AND  EVANSYILLE  MAIL  COMPANY. 

Louisville,  Ky.,  January  11, 1887. 

DiAS  Sir:  Replying  to  your  favor  in  regard  to  enlarging  the  Lonisville  and  Port- 
lad  Canal  Dock,  I  inclose  letter  from  United  States  Sapervising  Inspector  Dngan, 


_ ),  number  of  boats  registered,  etc.,  at  this  port. 

In  answer  to  yonr  qneotions,  wonla  say  that  the  present  dock  is  entirely  too  small 
Ibrihe  boats  plying  the  Ohio  River,  only  the  very  smallest  being  able  to  get  on  the 
Cmbsrlaad,  and  other  tribntaries  only  getting  the  benefit  by  docking  there  at  pres- 
et. The  only  ways  that  are  available  now  are  Madison,  at  certain  stages  of  the  river ; 
Pfedaeah,  when  yon  can  get  there,  or  Cincinnati,  all  of  which  are  in  bad  order. 

Hw  danger  of  crossing  the  falls,  where  boats  are  often  damaged,  demands  a  larger 
^ack,  as  to  go  to  either  of  the  places  above  mentioned  causes  great  risk  and  expense. 

Laflt£Ul  the  steamer  Diurnal  sank  60  miles  below  Lonisville,  was  raised  and  bronght 
9£Aj  to  Louisville,  bnt  on  her  way  to  Madison  the  temporary  bulkhead  gave  way 
tadshe  simk  to  her  roof  end  had  to  be  wrecked.  If  the  dock  at  the  canal  had  been 
adeqaate  she  conld  have  been  docked  here  and  saved. 

In  the  year  1882  three  of  oar  side- wheel  boats  were  sank  on  the  falls.  We  were  pat 
te^axpense  of  going  to  Cincinnati,  costing  ns  25  per  cent,  more  than  it  would  have 

CoauDeioe  needs  docking  facilities  now  more  than  ever,  as  the  railroads  have  so  en- 
c^BKhed  upon  the  river  interest  that  private  enterprise  would  hardly  be  Justified  in 
MIdiog  and  operating  docks. 

Oar  eompany  docked  five  boats  this  season ;  two  of  them  we  had  to  take  to  Padncah 
(^BiHes)  and  thrtfe  to  Madison,  where  there  is  great  danger  in  docking,  as  in  high 
^ter  yoa  are  liable  to  be  fioated  off  and  in  low  water  you  are  frequently  caught  on 
we  ways  without  water  enough  to  launch.  I  shall  be  glad  to- give  you  any  farther 
'■^vnaation  yon  may  want  on  this  subject. 
Yoora,  truly, 

W.  W.  HiTB, 

President 
Mj.  Amos.  Stickney, 

Umted  S'aUs  Engineer. 


**"»«  FROM   MR.  IRWIN   DUGAN,  SUPERVISING   INSPECTOR  STEAM  VESSELS  SIXTH 

DISTRICT. 


Office  of  United  States  Supervising  Inspector  of  Steam  Vessels, 

Louieville,  Ktf.f  December,  2!),  1880. 

*^*^8ni:  During  the  year  1880  we  have  inspected  in  the  Louisville  district  Or> 
en  VMBda,  amegating  11,275  tons  net. 

Ufteaoal  <)ockii  are  not  large  enough  at  present  to  be  used  by  any  bnt  the  smaller 
It  woold  be  a  great  benefit  to  commerce  if  the  docks  were  large  enough  to 
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admit  vessels  of  300  feet  in  length.    At  present  vessels  of  tbat  size  are  compelled  la 
go  to  Paducah,  K^.  (350  miles  distant),  for  repairs. 

I  hope  Major  Stickjiey,  the  engineer  now  in  charge  of  the  canal,  will  use  his  iofla- 
ence  to  have  the  docks  enlarged  to  meet  the  demands  of  the  larger  steamers. 
Very  respectfully, 

Ikwin  Dugan, 
Supervising  Inspector  Steam  Vessels,  Sixth  IHstriet. 

Col.  W.  W.  HiTE, 

tPresident  L.  and  E.  Mail  Company, 


REPORT  AND  ESTIMATE  OF  THE  COST  OF  ENLARGING  THE  DRY-DOCH: 

at  the  louisville  and  portland  canal. 

United  States  Engineer  Office, 

Louisville^  Ky.^  January  21, 1887. 

Oeneral:  I  have  the  honor  to  submit  the  following  report  upon  the 
question  as  to  whether  or  not  the  Government  dry-dock  at  the  Lonisvjlle 
and  Portland  Canal  is  adequate  for  the  purposes  of  commerce,  and  what 
alterations,  if  any,  are  necessary,  and  the  cost  of  making  the  same: 

The  reply  to  the  question  as  to  whether  or  not  the  existing  dry-dock 
is  adequate  for  the  purposes  of  commerce  depends  upon  the  intention 
of  the  inquiry.  If  the  dock  is  to  be  considered  in  connection  with  the 
other  establishments  along  the  Ohio  River,  where  vessels  of  all  sizes  can 
be  accommodated  for  repairs,  there  would  seem  to*  be  no  pressing  de- 
mand for  any  increase  in  size,  as  there  are  various  points  along  the 
river  at  which  vessels  of  all  sizes  can  be  taken  out  of  the  water  for  re- 
pair, and  they  are  not  so  overcrowded  with  work  as  to  show  an  inade.- 
quacy  of  accommodation. 

The  largest  vessels  can  be  taken  out  at  the  following  places :  Alle- 
gheny, Pa. ;  Cincinnati,  Ohio ;  Madison,  Ind. ;  Padncah,  Ky. ;  Mound 
City,  111. 

In  addition  to  these  there  are  numerous  ways  for  smaller  vessels. 

Considering  the  existing  dock  independently  of  other  establishments, 
it  is  entirely  too  small  for  the  admission  of  many  steamers  that  navigate 
the  Ohio  River.  It  will  not  accommodate  vessels  that  are  over  18l>  feet 
in  length  or  50  feet  in  width.  To  be  adequate  for  the  purposes  of  com- 
merce, it  should  be  of  sufficient  size  to  take  in  vessels  310  leet  in  length 
and  80  feet  in  width.  A  proper  increase  of  size  of  the  dock  would 
largely  add  to  the  facilities  of  the  river  commerce,  in  providing  a  con- 
venient place  of  repair  which  would  be  far  superior  to  any  other  establish- 
ment on  the  river.  Steamboats  that  navigate  Western  rivers  are  so 
built  that  they  often  lose  their  shapes  either  from  unequal  loadin<i:, 
striking  bars,  or  giving  way  of  some  of  their  parts.  It  is  very  desirable 
to  have  facilities  for  regaining  shape,  and  it  is  said  that  the  existing 
dry-dock,  owing  to  its  unyielding  rock  bottom,  offers  better  facilities 
for  this,  for  such  boats  as  can  get  into  it,  than  any  other  place.  An  en- 
larged dock  would  offer  such  facilities  for  the  largest  steamers. 

Several  projects  have  been  made  for  a  large  dry-dock  at  the  Louis- 
ville and  Portland  Canal. 

The  one  that  I  present  is  for  an  enlargement  of  the  present  dock 
without  materially  changing  the  location.  The  enlargement  of  the  dock 
will  render  it  necessary  to  change  the  highway  bridge  across  the  old 
locks. 
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The  following  is  an  estimate  of  the  cost,  prepared  by  tny  assistaut, 
Lieat.  E-  J.  Spencer,  Corps  of  Engineers  : 


ItemB. 


EjTth  ex6»Taiion 

Rark  excaration 

KrooTiojc  oM  pttvinjr  ia  present  dock 

PaviBit  Br  V  »]opes    

X.«aDrT  f«>r  cate  abutments  and  mitrc-sill 
Cuaai-voll,  retoinins^'K'all.  and  fttair-way. . 

Ltfr  k  satcci..  wooden,  18  feet  lift 

<i.itr  laachiaery 

<  tat  let  cttlre  rt 

laork*   

Pnaipmz  m.acbinery  and  well 

rUuas  behind  walls 


Total  for  dcick  proper. 


Kv«  trtinbridso 

Pmcs  and  abatmants,  masonry 

Earth  cxeaTatWu  for  samu 

FiCib;;  behind  abatmonta  and  approaches . 


Cubic 
yards. 


CoBt  per 
cubic  yard. 


Total  coat 


45, 370 

15. 8;  W 

38*2 

1.0(32 

2. 715 

5,0(>8 


$0.30 

l.fM) 

1.00 

2.  JS 

20.00 

12.00 


2, 025 


.'JO 


C«Btia|;eBciee.  3t  per  cent. 


Talil  of  esdmatea 


2, 02:. 
2. 140 
7,008 


12.00 
.30 
.20 


$13, 611. 00 

23,745.00 

382.00 

3. 739. 50 

54,  300. 00 

08.Ol0.0O 

12,000.00 

3, 000. 00 

H.  000. 00 

5,  OCO.  00 

15,000.00 

525. 00 


207,318.50 

25,000.00 

21, 300. 00 

642. 00 

1,419.60 


258, 680. 10 
51,  730. 02 


310,416.12 


Tb'M  estimate  is  for  a  dock  350  feet  in  length,  100  feet  in  width,  with 
an  eo trance  80  feet  wide,  and  which  wonld  permit  the  docking  of  ves- 
wls  from  the  lowest  stage  of  the  river  up  to  14  feet  above  low  water. 

The  excavation  and  famishing  of  material  for  this  work  might  be 
ikHie  by  contract,  but  the  work  of  construction  should,  in  my  opinion, 
be  done  by  hired  labor. 

Very  respectfully,  your  obedient  servant, 

AMoa  Sticknby, 
Major  of  Engineers. 
The  Chief  op  Engineers,  XT.  S.  A. 


D  D  lo. 


preliminary  examination  of  pond  rlveli,  kentucky. 

United  States  Engineer  Office, 

Cincinnati,  January  20,  1887. 

Gkneral:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  the  following  report 
of  the  preliminary  examination  of  Pond  liiver,  Kentucky. 

Pond  River,  a  tributary  of  Green  Biver,  is  a  narrrow  crooked  stream. 
It  is  priDcipally  used  for  floating  logs  to  market.    Its  capacity  is  so 
8inaU  that  it  is  hardly  probable  that  any  improvement  would  develop 
nQch  commerce. 
It  is  not  therefore  considered  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers^ 
Brig.  Gen.  Jamks  G.  Duane, 

Chief  of  Engineers^  U.  8.  An 
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D  D  II. 
PRELIMINARY  EXAMINATION  OF  THE  LOUISA  LLEVISA]  FORK  OF  SA.NDT 

river,  virginia. 

United  States  Engineer  Office, 

Cincinnati^  Jantuiry  20, 1887. 

General  :  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  the  following  report 
of  the  preliminary  examination  of  the  Louisa  [Levisa]  Fork  of  Sandy 
River,  Virginia. 

An  examination  and  report  upon  this  portion  of  the  Levisa  Fork:  of 
the  Big  Sandy  Biver  was  submitted  by  Lieut.  Col.  W.  E.  Merrill,  Corps 
of  Engineers,  in  1876,  and  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  of  that  year,  pages  140  to  146,  Part  II.  The  recent  examina- 
tion made  in  compliance  with  the  instructions  received  confirms  the  facta 
ascertained  and  stated  in  the  former  report.  It  extended  from  the  State 
line  of  Virginia  to  the  mouth  of  Dismal  Creek,  a  distance  of  23  miles. 
This  stream  flows  through  a  sparsely  settled  country,  in  which  the  ma- 
jority of  the  people  are  engaged  in  cutting  and  rafting  logs.  The  only 
improvement  asked  for  is  the  removal  of  trees,  snags,  and  rocks,  and 
the  closing  of  duplicate  channels,  so  that  the  logs  can  be  brought  to 
market  without  so  great  a  risk  and  percentage  of  loss. 

This  stream  is  deemed  worth  of  improvement  to  this  limited  extent. 
which  will  onlyrequiretheexpenditureofasmallamount.  Noadditional 
survey  is  necessary.  It  is  estimated  that  the  cost  of  all  the  work  to  be 
done  will  probably  not  exceed  $250  a  mile,  or  a  total  of  $5,750.  Any 
appropriation  that  is  made,  however  small,  can  be  advantageously  ex- 
pended. The  portion  of  the  Fork  in  Kentucky  has  already  been  im- 
proved. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  ifcf.  A. 


D  D  12. 


preliminary  examination  of  licking  river,  kentucky,  from  far- 
mers to  west  liberty. 

United  States  Engineer  Office, 
Cinoinnatij  January  20,  1887. 

General:  In  accordance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  27,1886, 1  have  to  submit  the  following  report 
of  the  preliminary  examination  of  Licking  Eiver  from  Farmers  to  West 
Liberty,  Ky. 

The  distance  between  the  two  points  specified  by  the  river  is  about 
^%  miles.  This  portion  of  the  Licking  flows  through  a  narrow  valley  of 
fertile  bottom  lands  which  is  sparsely  populated.  The  hills  and  mount- 
ains adjoining  are  rich  in  coal,  both  bituminous  and  cannel,  the  latter 
being  of  an  exceedingly  fine  quality. 
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The  present  commerce  upon  this  part  of  tho  river  is  estimated  to  have 
•moanted  to  $1,13095(M)  for  the  year  jast  ended.  (See  inclosed  state- 
ment) Its  principal  outlet  is  by  way  of  the  iN^ewport  News  and  Missis- 
sippi Valley  fiailioad,  which  crosses  the  river  at  Farmers,  tho  lower 
limit  of  the  part  of  the  river  under  discussion. 

In  1878  a  careful  survey  of  the  upper  portion  of  this  river  was  made 
by  Mr.  C.  Schenck,  under  direction  of  Lieut.  Col.  W.  E.  Merrill,  Gorps 
of  Engineers.  A  detailed  report  of  this  will  be  found  in  the  Annual  Be* 
port  of  the  Chief  of  Engineers  for  1879,  pages  1422  to  1437.  From  this 
repwt  it  will  be  seen  that  it  is  not  probable  that  there  is  sufficient  water 
in  this  river  during  a  i)ortion  of  the  year  to  warrant  an  attempt  to  im- 
prove it  by  slackwatec  navigation. 

The  section  of  country  drained  is  long  and  narrow,  and  was  estimated 
bj  Mr.  Schenck  not  to  exceed  600  square  miles  in  area,  which  is  scarcely 
sofficient  to  maintain  a  slackwater  system  during  the  low- water  season. 
Hoeh  benefit  to  commerce  would  result,  however,  if  the  snags  and 
neks  now  obstracting  the  channel  were  removed,  and  to  this  extent 
the  portion  of  the  river  betv^een  Farmers  and  West  Liberty  is  deemed 
worthy  of  improvement. 

5o  additional  survey  is  required.  It  is  estimated  that  the  improve- 
Dent  mentioned  would  cost  $260  per  mile,  oi:  $17,080  for  the  entire  dis- 
tance of  68  miles. 

7ery  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers, 
Brig^.  Gen.  James  C.  Duane, 

Chief  of  Engineers  J  U.  8.  A. 


Commercial  MkUiatux  of  Lioking  Biver/or  ffwr  ending  December  31,.  1886. 


Articles. 


GmI 

Inuliels.. 

Ci«»iin 

niunber.. 

ft 
.............do.... 

(kk 

.....do.... 

Pwbr 

do.... 

9w!^^.;;;.;;;;;////.::::: . 

do.... 

tons.. 

TotaL 


Qasntity. 


30,000 
45,000 

S.0OO 

110,000 

220,000 

150,000 

100 


Average  price. 


15  c  per  bosh. 
85  c  eoob. 

$10  each. 
$3. 50  each. 
$3  each. 
35  c.  per  1000. 
$100  i>er  ton. 


Valae. 


$4,500 
15,730 

60,000 

385,000 

660,000 

5.250 

IS,  000 


1,130,500 


DD13. 

ttPOBT  UPON  THE    COMMERCIAL   VALUE  AND   IMPORTANCE    OF  THE 
WORKS  OP  THE  GBEEN  AND  BARREN  RIVER  NAVIGATION  COMPANY. 

PiTTSBURaH,  Pa.,  December  21, 1886. 

Gersral:  Tiie  act  of  Congress  approved  Angnst  5, 1886,  provided 
thst— 

"nw  Seentaiy  of  War  is  hereby  authorized  and  directed  to  ascertain  the  value  and 
^^■unecml  importance  of  the  works  and  property  of  the  Green  and  Barren  River 
*iHgitioQ  Company,  situated  on  the  Greou  and  Barren  rivers,  in  the  State  of  Ken- 
^7»  *  *  *  and  in  order  to  acqnire  snch  information  the  Secretary  of  War 
"*^*p(ouUaboarGl  of  three  oompetent  engineers  fr^m  the  Engineer  Corps  of  the 
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Ifiiited  StatoB  Army,  which  board  shall  •  "*  ♦  report  to  tho  Secretary  of  Wair,  wiso 
Hliall  report  thereon  to  Congress  at  its  next  succeeding  session  ;  and  the  cost  of  snc^ 
oxatnination  shall  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys  :  PrO' 
vUhdy  That  nothing  herein  shall  be  construed  as  committing  Congress  to  the  pnrchaMe 
of  tbu  siiid  works. 

By  direction  of  the  Secretary  of  War  a  board  of  officers,  consitstin^ 
of  Gol.  James  G.  Duane,  Moj.  William  B.  King,  and  Maj.  Alexander 
Maclcenzie,  was  constituted  by  Special  Orders  No.  112,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  Au^nst 
13,  188(>,  to  consider  and  report  upon  the  questions  referred  to  in  fore- 
going act  of  Congress. 

15y  letter  of  the  Chief  of  Engineers,  dated  Qctober  18,  1886,  Maj. 
Amos  Stickuey,  Corps  of  Engineers,  was  detaile<l  as  a  member  of  the 
Board,  vice  Colonel  Duane,  who  was  relieved  in  consequence  of  his  ap- 
)>ointment  as  Brigadier-General  and  Chief  of  Engineers,  United  States 
Armv. 

The  matters  requiring  investigation  having  been  considered  and  re- 
ported upon  by  Lieut  Col.  W.  E.  Merrill  and  Maj.  J.  C.  Post,  Corps  of 
Engineers,  United  States  Army,  and  much  information  being  colleote^l 
in  the  engineer  offices  at  Cincinnati,  Ohio,  a  preliminary  meeting  w^as 
held  there  on  the  22d,  23d,  and  24th  of  September. 

After  organization  the  following  instructions  from  the  Chief  of  Engi- 
neers were  received  and  considered : 

It  18  desired  that  the  Board  avail  Itself  of  aU  attainahle  iuformation  upon  the  sub- 
Jocts  upon  which  it  is  required  to  report^  and  to  this  end  it  will  visit  the  localities; 
liold  i)uhlio  meetiugH,  K^^^^^g  <l^^o  notice  thereof  through  the  newspapers,  or  otherwise 
lis  may  appear  best;  invite  discussion  orally  or  in  writing,  and,  in  brief,  use  every 
effort  to  inform  itself  in  regard  to  the  origin  of  the  works,  respectively  ;  tho  me&os 
provided  for  tbeir  construction,  and  their  cost ;  also  in  reference  to  their  present  and 
jirospectivo  value  to  the  interests  of  tho  commerce  and  navigation  likely  to  be  pro- 
moted by  their  ac4ui8ition  and  improvement  by  the  Government,  with  the  view  of 
making  the  reports  full,  complete,  and  exhaustive,  and  to  this  end  every  avenue  of 
iuformation  should  be  pursued  to  its  source. 

It  is  suggested  in  this  connection  that  Lieut.  Col.  William  E.  Merrill  and  Capt. 
James  C.  Post,  Corps  of  Engineers,  may  be  able  to  furnish  from  the  racords  of  their 
offices  valuable  data  in  reference  to  the  works  specified  in  the  act,  and  the  Board  is 
authorized  to  call  upon  them  accordingly. 

During  the  session  of  the  Board  in  Cincinnati  the  following  circalar 
letter  was  prepared  and  distributed : 

•  •  •  *  •  •  • 

In  accordance  with  the  above  provision  of  law,  the  Secretary  of  War  has  appointed 
a  Board  of  Engineers,  consisting  of  Col.  James  C.  Duane,  Maj.  William  R.  King,  and 
Maj.  Alexander  Mackenzie,  to  examine  and  report  upon  the  Green  and  Barren  *  ^  '• 
rivers. 

It  is  tho  desire  of  this  Board  to  collect  all  available  information  relating  to  tho  com> 
mercial  importance,  present  and  prospective,  of  the  rivers  under  consideration,  and 
such  factis  its  may  assist  in  forming  a  proper  estimate  of  the  present  value  of  the  five 
locks  and  dams  on  the  Green  and  Barren  rivers,  built  by  the  State  of  Kentucky,  and 
now  in  possession  of  the  G.  and  B.  Navigation  Company. 

•  «  «  «  «  •  • 

Yon  are  respectfully  invited  to  submit,  at  your  earliest  convenience,  any  information 
or  suggestions  which,  in  your  opinion,  have  any  bearing  on  the  questions  before  the 
Board. 

On  the  25th  of  September  the  Board  met  at  Bowling  Green,  Ky., 
and  in  company  with  the  officers  of  the  navigation  company  and  others 
went  over  the  river  from  Bowling  Green,  Ky.,  to  Evansville,  Ind. 

Through  correspondence  and  personal  interviews  and  from  records 
and  reports  a  large  amount  of  information  has  been  secured ;  but  much 
gf  By\Q\\  infori^atioi^  >^4s  been  iii  the  form  of  opinions  ^atfier  than  f^Qts, 
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on  some  points  is  so  indefinite  as  to  render  positive  statements  by 
^  Board  impracticable.  In  this  connection  it  may  be  proper  to  state 
jftat  the  powers  of  the  Board  have  only  permitted  requests  for  iuforma- 
|tbD,  and  compliance  has  been  at  the  will  of  those  from  whom  facts  were 
[iolicited. 

Having  considered  all  the  information  presented,  the  Board  has  the 
jkonor  to  sabmit  the  following  report,  with  appendices,  upon— 

I  Tlieeomiiiereial  importance  and  valne  of  the  works  and  property  of  the  Qreeu  and 
I  Bmen  River  XaTigatipn  Company,  sitaated  on  the  Green  and  Barren  rivers,  in  the 
i  State  of  Eentnoky. 

I  The  river  and  harbor  act  of  March  3,  1879,  directed  a  survey  of 
\  ^ Green  Biverand  its  tribntaries.  Muddy  and  Barren  rivers,  Kentucky." 

Tlus  survey  was  assigned  to  Miy.  W.  E.  Merrill  (now  lieutenant-col- 

cnel),  Corps  of  Engineers,  who  submitted  a  report  under  date  of  Feb- 
I  Jiuiy  21, 1880.    This  report,  with  appendices,  is  printed  as  Senate  Ex. 

Doc.  No.  116,  Forty-sixth  Congress,  second  session.    The  act  of  July  5, 

1&^  provided  that — 

The  Secretary  of  War  is  hereby  directed  to  report  to  Congress  at  its  next  session, 
trmmer  if  practicable,  the  condition  of  the  Green  and  Barren  rivers  *  *  *  and 
ti»  provisions  and  estimates  of  cost  necessary  to  relieve  the  same  from  incumbrance, 
vitha  view  to  such  legislation  as  will  render  the  same  free  to  commerce  at  the  earliest 
fncbcable  period. 

This  question  was  referred  to  Capt.  (now  Major)  James  0.  Post,  Corps 
cC  Engineers,  who  submitted  a  report  under  date  of  January  27, 1885, 
wbich  is  printed  as  House  Ex.  Doc.  No.  212,  Forty-eighth  Congress, 
lecond  session.  A  resolution  of  the  House  of  Representatives  of  Feb- 
nttiy  15,  I8S69  trailed  upon  the  Secretary  of  War — 

Tbaseertsio  and  report  at  the  earliest  practicable  period  npon  what  terms  the  fran- 
dJaca  and  property  of  the  Green  and  Barren  River  Navigation  Company,  in  Ken- 
tsckj,  fan  he  obtained  and  conveyed  to  the  United  States,  so  that  said  streams  may 
be  opened  with  their  large  commerce  free  to  the  people  of  the  States. 

A  report  upon  this  matter  was  submitted  by  Maj.  J.  C.  Post,  March 
17, 18S6,  and  is  printed  as  House  Ex.  Doc.  "So.  152,  Forty-ninth  Gon- 
V^  first  sessioD. 

hi  the  aboTe-mentioned  reports  the  subjects  of  Green  and  Barren 
BiTer  navigation  and  the  franchise  of  the  company  which  now  con- 
trols its  navigation  under  a  lease  from  the  State  of  Kentucky  are  dis- 
coBsed  at  length.  The  following  extracts  are  taken  from  the  report  of 
VqorPost: 

•  •  •  •  •  «  • 

Tie  Green  and  Barren  rivers  lip  wholly  within  the  State  of  Kentncky,  and  with 
tkir  tribntaries  drain  an  area  of  ahont  10,000  sc^^nare  miles,  nearly  all  of  which  is 
oatatoed  wiUiin  the  State.  The  general  direction  is  northwest,  and  the  Green, 
iftttneidYing  the  waters  of  the  Biuren  River,  empties  into  the  Ohio,  ahont  8  miles 
•bwe  Evanivme,  Ind. 

AV»t  fifty  yean  ago  the  State  of  Kentucky  undertook  the  improvement  of  these 
^cnhj  locks  and  dams.  Six  locks  and  dams  npon  the  Green  River,  and  one  upon 
ge  Btnen,  were  placed  nnder  contract.  Of  these,  foor  locks  and  dams  upon  the 
^f^t^  aad  the  one  upon  the  Barren,  were  completed,  and  the  slackwater  system,  as 
•tiov  exirta,  was  open  to  navigation  in  1841.  The  two  additional  locks  and  dams 
'Pja  the  Green  River  were  not  constructed. 

Tbe  fint  lock  and  dam  on  the  Green  River  was  placed  at  Spottsville,  8^  miles  from 
^fBOhio;  the  second  at  Rnmsey,  51(  miles  from  the  first;  the  third  at  Rochester,  43^ 
y>frop  the  Becondy  and  the  fourth  at  Woodhnry,  41  i  miles  from  the  third.  No.  1, 
tett  Hirer,  is  at  Qreen  Castle,  15  milea  from  No.  4,  Green  River. 
^p»«e  five  locks  and  dams,  together  with  the  backwater  from  the  Ohio,  give  con- 
™mu  nsTigation  for  a  draught  of  4  feet  from  the  Ohio  River  to  bowling  Green,  a 
Pygg  of  175  milea.  They  are  owned  by  the  State  of  Kentncky,  and  were  operated 
n  the  State  until  1868. 
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TTnited  States  long  ago  had  not  the  conditions  been  such  as  to  with- 
draw these  rivers  from  the  fostering  care  of  the  General  Government. 

The  valne  of  existing  commerce  is  placed  at  $6,000,000  per  annaiiL 
The  possible  commerce  with  the  rivers  in  a  free  and  fnlly  improv^ed  con« 
dition  is  very  great,  greater  in  fact  than  that  of  many  other  streanu 
which  are  now  being  improved  by  Congressional  appropriations  at  great 
expense. 

VALUE  OP  EXISTING  WORKS  OP  IMPROVEMENT. 

These  works,  which  are  the  property  of  the  State  of  Kentucky,  con- 
sist of  five  locks  and  dams.  The  present  intrinsic  value  of  the  works 
is  placed  by  the  Board  at  $350,000,  and  the  money  value  of  benefits 
which  would  accrue  to  general  commerce  from  a  release  from  the  con- 
trol exercised  by  the  Green  and  Barren  Biver  Navigation  Company  is 
considered  to  be  not  less  than  $30,000  per  annum,  which  yearly  saving 
would  amount,  during  the  remaining  life  of  the  company's  lease,  to  an 
amount  equal,  at  least,  to  the  present  intrinsic  value  of  works. 

VALUE  OF   PROPERTY    (FRANOHISE)  OP    THE    GREEN    AND    BARREN 

RIVER  NAVIGATION  COMPANY. 

The  company's  property  consists  of  chartered  rights  granted  them 
by  the  State  of  Kentucky.  In  the  works  themselves  they  have  no 
ownership.  The  company,  while  disclaiming  any  desire  to  dispose  of 
their  property,  offer  the  same  to  the  United  States  for  a  sum  bascNl  npon 
its  estimate  of  the  earning  capacity  of  the  franchise.  At  the  date  of  the 
proposition,  November  26, 1886,  with  eJeven  years  and  four  months  for 
lease  to  run,  the  value  is  placed  at  $338,000.  On  the  30th  of  next  Jnne 
this  value  would  be  about  $325,000. 

The  Green  and  Barren  Eiver  Navigation  Company  is  now  the  legal 
owner  of  this  property,  and,  so  long  as  a  voluntary  sale  is  under  con- 
sideration, the  company  has  an  undoubted  right  to  fix  the  selling  price. 

Gonsidering  the  value  of  the  franchise  in  the  light  of  damages  to  the 
business  of  the  company,  which  might  follow  an  abrogation  of  the  right 
to  collect  tolls,  their  price  seem  excessive,  but  the  Board  does  not  con- 
sider that  its  powers  are  sufficient  to  determine  the  extent  of  such  dam- 
ages. 

CONCLUSION. 

The  Board  is  of  the  opinion  that,  in  justice  to  the  country  tributary 
to  the  Green  and  Barren  rivers,  the  present  obstructive  tax  on  its  com- 
merce should  be  removed,  and  it  is  also  of  the  opinion  that  the  commer- 
cial importance  of  these  rivers  is  sufficiently  great  to  justify  the  Gen- 
eral Government  in  extending  aid  to  their  improvement. 

There  appears  to  be  three  methods  by  which  the  General  Gk>vernment 
can  secure  control  of  the  Green  and  Barren  rivers  and  their  works  of 
improvement. 

(1)  By  purchasing  the  chartered  rights  on  the  most  reasonable  terms 
the  Green  and  Barren  Biver  Navigation  Company  will  accept,  as  pro- 
vided for  by  the  act  of  the  Kentucky  legislature. 

(2)  By  condemnation,  with  just  compensation,  as  determined  by  the 
proper  legal  tribunal.  This  method  is  also  contemplated  by  the  act  of 
the  Kentucky  legislature,  which  cedes  the  works  to  the  United  States 
on  condition  that  the  claims  of  the  company  are  extinguished  by  pur- 
chase or  otherwise. 
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(3)  By  accepting  the  works  and  assaming  control  of  the  improvements 
the  Green  and  Barren  rivers,  on  the  condition  that  the  State  of  Ken- 
;ky  win  first  extinguish  the  franchise,  as  suggested  by  the  State  court 
appeals.  On  each  a  basis,  the  Board  is  of  the  opinion  that  the  inter- 
ts  involved  are  sufficient  to  justify  the  General  Government  in  re-im- 
\g  the  State  in  an  amount  not  exceeding  $350,000,  the  estimated 
^nt  intrinsic  value  of  the  works. 
Bespectfally  sabmitted. 

W.  R.  King, 

Major  of  Engineers. 
Amos  Sticknbt, 

Major  of  Engineers. 
A.  Mackenzie, 
Major  of  Engineers. 
The  Chi£F  of  ENonTEERs,  n.  S.  A. 


APPENDICES. 

L  Letter  of  General  Daane  to  C.  G.  Smallhonse.  president  of  the  Navigation  Com- 
ly,  reqaeeting  information.— Reply  of  Mr.  Smallhousey  November  26,  1886.^Three 
iers  of  Mr.  Smallhonse  to  Captain  Post,  dated  November  27,  I8d4,  January  2,  1886, 
8,  1886,  tonching  the  valae  of  the  company's  franchise  and  the  commercial  im- 
ice  of  the  rivers. — Letter  of  General  D.  C.  Buell,  November  18,  1886,  in  reg^ard 

imercial  importance  of  the  Green  and  Barren  rivers,  and  value  of  the  companv's 

Ifcaochiac. — Letter  of  Captain  A.  H.  Edwards,  of  Rvansville,  Ind.,  October  30,  1886| 

commercial  iioportatice  of  the  Green  and  Barren  rivers,  and  condition  of  the  works 

|iader  Stmte  and  company  management. 

^  Commercial  importance  of  the  works  of  improvement  on  Green  and  Barren  rivers. 

'«i.  Value  of  franchise  of  the  Green  and  Barren  River  Navigation  Company. 

4.  Co«t  of  locks  and  dams  on  Green  and  Barren  rivers,  and  present  values  to  the 

Ucited  States, 
au  Leipslation,  etc.,  concerning  Green  and  Barren  River  Navigation  Company. 
€w  Rates  of  toll  and  resulting  tax  on  commerce. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  Ill,  Forty-ninth  Congress,  second  seasioii. 
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IMPKOVEMEXT  OF  GREAT  KANAWHA  AND  ELK  RIVERS,  WEST  VIRGINIA 
AXD  OF  NEW  RIVER,  IN  VIRGINIA  AND  WEST  VIRGINIA.  ' 


REPORT  OF  COLONEL  WM.  P,  CRAIGHILL,  CORPS  OF  ENGINEERS,  OFFI- 
CER IX  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


I.  Great  Kanawha  River,  West  Virginia. 
1  £Lk  River,  West  Virginia. 


3.  New  Ri vec  from  the  month  of  Wilson, 
in  Grayson  County,  Virginia,  to  the 
month  of  Greenbrier  River,  West  Vir- 
ginia. 


EXAMINATION. 


1  Coal  River,  West  Virginia. 


(For  letter  of  transmittal,  see  Appendix  I). 


£E  X. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
th&D  6  feet  all  the  year  ronnd  throughout  the  whole  river,  96  miles. 

The  means  are  locks  and  dams.  The  locks  are  about  350  by  50  feet* 
Tbe  following  table  shows  the  present  condition  : 


^•^  DUtiBoe  from  Cbjoleston. 


2: 

V 

« 


Style  of  dam. 


Remarks. 


3S|  miles  above ,  Fixed ,  Lock  rery  nearly  completed;  dam  under  ooiltraot. 


21  Bik«  above 
UnilMaboTe 
9  miica  above 
imilMbelov. 


do 
Movable 
...do... 
...do... 


In  operation. 

Do. 

Do. 
Lock  and  dam  completed  and  in  operation. 


One  more  site  may  be  occupied  above  and  several  more  below,  but 
^  portion  of  the  river  (about  one-third)  on  which  work  is  now  com- 
plete or  in  progress,  is  that  which  needed  it  most.  Some  dredging  is 
^  Rqmred  in  the  pools  as  well  as  the  removal  of  snags  and  rocks. 

1911 
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If  there  had  been  an  appropriation  at  the  session  of  Congress,  1884- 
'85,  the  completion  of  Dam  2  wonld  have  been  assared  in  1885,  a  verjr 
important  step  in  the  improvement.  The  appropriation  of  18S6  was 
made  too  late  to  commence  Dam  2  in  1886.  Its  completion  in  1887  is 
expected  with  the  exhaustion  of  the  appropriation  of  1886. 

But  for  the  failure  of  the  appropriation  bill  of  1886-'87,  Lock  7  could 
have  been  commenced  and  been  now  well  forward. 

The  site  is  already  owned  by  the  United  States.  The  sites  below 
have  yet  to  be  procured,  but  the  authority  of  Congress  is  needed.  After 
the  giving  of  such  authority,  the  best  method  has  been  by  purchase  or 
by  condemnation  under  existing  State  laws. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in.  his 
usual  efficient  manner. 

His  repprt,  which  is  appended,  treats  in  detail  of  the  operations  of 
the  year. 

The  United  States  land  at  Site  6,  abutment  side,  was  for  more  than 
three  years  crossed  without  proper  authority  by  the  track  of  the  Ohio 
Central  Hailroad  Company-,  which  extends  from  Charleston  alon^  the 
right  bank  of  the  Kanawha  Eiver  to  its  mouth.  The  crossing*  was 
authorized  by  Congress  by  act  approved  February  28, 1887. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it>, 
notably  the  shipment  of  coal,  has  greatly  increased.  This  has  not  been 
to  the  disadvantage  of  the  Chesapeake  and  Ohio  liailroad,  as  some  sui>- 
posed  would  be  the  case. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  is  used  by  night  as  well  as  by  day,  being 
found  indispensable  for  the  proper  oversight  and  direction  of  operations 
as  well  of  construction  as  of  maintenance. 

A  guage  reader  has  been  kept  at  Kanawha  Falls,  near  which  i>lace 
the  Gauley  joins  the  New  to  form  the  Great  Kanawha  Eiver ;  and 
another  at  Hinton,  where  the  Greenbrier  empties  into  the  New  Biver. 
The  compensation  of  these  men  is  less  then  $10  a  month  each.  They 
send  to  the  central  ofQce  daily  reports  by  postal  card  of  the  stage  of  the 
river  at  their  respective  stations,  and"  by  telegraph  when  there  is  a 
rapid  rise.  These  reports  are  necessary  as  warnings  to  the  central  of- 
fice in  Charleston  in  order  that  such  maneuvers  of  dams,  etc.,  may  be 
had  in  time  as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some  point 
on  the  Upper  Gauley,  and  perhaps  also  on  the  Elk. 

Money  statement. 

July  1, 1886,  amount  available r $43,373.47 

Amoant  appropriated  by  act  approved  Aagast  5, 1886 187, 600. 00 


Jnly  1, 1H87,  amoant  expended  daring  flsoal  year,  exclaaive 

of  liabilities  outstanding  July  1,  im $103, 691. 33 

July  1,  1887,  outstanding  liabilities 24,854.33 


230, 87a  47 


128, 545.60 


July  1, 1887,  amount  available 102,327.81 

Amount  Cestimated)  required  for  completion  of  existing  project 1, 670, 000. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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lTing  and  KEEPma  in  repair  the  looks  and  dams  on  the 
great  kanawha  riye^,  west  yiroinia. 

United  States  Engineer  Office, 

Baltimore,  Md.j  July  19, 1887. 

{OSNERAL :  Daring  the  past  fiscal  year  the  expense  of  operating  the 
rks  and  dams  on  the  Great  Kanawha  Biver  in  West  Virginia  has  been 

in  the  manner  indicated  by  section  4,  act  of  Jaly  5, 1884. 
In  compliance  with  the  proviso  to  that  section  which  requires  the 
iditioD  of  an  itemized  statement  of  sach  expenses,  I  have  the  honor 
forward  the  inclosed  paper. 

Very  respectfollyy  your  obedient  servant, 

Wm.  p.  Oraighill, 
Colonel  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A, 


wnt  of  amount  expended  during  the  JUcal  year  ending  June  30,  1687,  out  of  the  aen- 
emi  appropriation  for  *^  operating  and  care  ofeanaU  and  other  works  of  navigationr*  in 
eperutimg  and  keeping  in  repair  the  locks  and  dams  on  the  Ctreat  Kanawha  Biver,  West 
Virgimia, 

ik  and  Dam  No.  3 : 

For  wages  of  regular  lock  hands $1,980.00 

For  repairs  and  extra  labor 1,133.00 

For  supplies,  as  oils,  fuel,  tools,  etc 76.91 

For  freights  and  transportation 11.10 

13,201.01 

I  Lofk  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 1,971.67 

For  repairs  and  extra  labor 411.96 

Fomupplies,  as  oils,  fuel,  tools,  etc , 103.62 

For  freights  and  transportation 5.35 

2,492.82 

'liKk  and  Dam  No.  5 : 

F<»  wages  of  regular  lock  hands 1,960.00 

For  repairs  and  extra  labor 772.12 

For  supplies,  as  oils,  foel,  tools,  etc • 176.27 

For  freights  and  transportation •••• 9.45 

2,939.84 

Lock  and  Dam  No.  6,  after  October  11 : 

For  wages  of  regular  lock  hands 1,205.83 

For  repairs  and  extra  labor 87.80 

For  sopphes,  as  oils,  fuel,  tools,  etc 251.24 

For  fpsigfata  and  transportation 1.85 

—       1,646.72 

Tdepbooe: 

For  pay  of  rent.... 99.99 

Fortepain /. 120.17 

For  freichtfl  and  transportation 7.99 

*  22ai5 

Giore-kfepers : 

For  ptT  of  gaage-keepers  and  reporters  at  Hinton  and  Kiftiawha  Falls  150. 12 

StaioerBee: 
For  part  of  mnniDg  expenses  of  steamboat 4 790.43 

Totil $11,349.09 


1914     REPORT   OP  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Abstract  of  proposaU  for  furnishing  telephone  poles  for  Great  Kanawha  River ^  «• 
Charleston,  Kanawhu  County,  Jr.  Va.,  at  12.0b  p.  m.,  July  7,  1866. 


No. 

NMse  and  addroM  of  bidder. 

Pric«^ 

1 

Thomfit  W.  FnrleV.  KuiAwhit  Fallii. .......... ....t...  r- .  rr^.. 

•0.7S 

Coutract  with  Thomas  W.  Farley.  . 


Abstract  of  proposals  for  completiny  the  No.  6  lock  hoMe,  opened  at  the  United  States 

gineerofficey  Charleston,  jr.  Va.j  at  noon,  August  *2dy  18SC. 


No. 


1 
2 
3 


Name  andaddrees  of  bidder. 


Amcpon't. 


Hennomann  Bros.,  Charleston,  W.  Va  — 
Henry  Crawford,  Saint  Albans,  W.  Va. 
David  Eagan.  Charleston,  W.  Ya 


735  OO 

771. 


Contract  with  Henry  Crawford. 


Abstract  of  proposals  for  building  dam  and  abutment  of  Lock  Xo.  2,  Great  KanatcksM 
Biver  improvementf  opened  at  I'^.Oop.  m.  Septeniber  24, 1866. 


Estimated 
Qnantities. 


Gmbbing  and  clearing,  com* 

plete — 

Excavation per  cubio  yard. . 

Rock  excavation do 

Embankment,  in  place. .  .do 

Puddling,  in  place do.... 

Stone  filling,  in  place  — do  — 


1.  Lewis  M.  Pet- 
itdidier,  Cincin- 
nati. Ohio. 


Price, 


2.  Water  and  Gas 
Works  Construc- 
tion Company. 
Pittsburgh,  Pa. 


Hand-placed  riprap,  in  place, 

per  cubic  yard 

Pavine,  in  place, per  cubic  yard. 
Bock-faced  masonry,  in  place, 

per  cubio  jard 

Coping  masonry,  in  place,  per 

cubic  yard 

Timber,  in  place,  per  1,000  feet 

B.M 

Iron,  in  place per  pound.. 


Total. 


1. 


38.000 

100 

6,000 

1.000 

16.000 

550 
630 

950 

32 

070,000 
61,000 


10.75 

1.50 

.85 

1.00 

1.65 

2.50 
4.00 

0.50 

16.00 

80.00 
.05 


Amount. 

Price. 

$1,500 

28,500 

ii.o6 

150 

3.00 

2.100 

.65 

1.000 

1.26 

24,800 

1.75 

1,375 

4.00 

2,620 

6.60 

9.025 

12.00 

512 

25.00 

32,100 

89.50 

2,650 

.10 

106,132 

Amount. 


$300 

38.000 

300 

8,900 

1,250 

28,000 

2.200 
4,095 

11,400 

800 

42,265 
5,1(>0 


8.  HcMahon   ^ 

Walton,     Wythe- 

ville,  Va. 


Price. 


137, 610 


$0.88 

4.00 

.60 

1.25 

L70 

8.00 
4.00 

10.25 

25.00 

88.95 
.05 


Amoant. 


83,440.00 

40aCD 

3,000.00 

1,250.00 

27,20a00 

1.650.00 
2,5»).00 

9.737.60 

800.00 

42,746.50 
2.5fi0.00 


125,504.00 


Grubbing  and  olearing,  complete 

Excavation per  cubio  yard. . 

Rock  excavation ."do 

Embankment,  in  place do.... 

Puddling,  in  place do.... 

Stone  filling,  in  place , do. . . . 

Hand-place<l  riprap,  in  place do 

Paving,  in  place do 

Rock-fiiced  mafionry,ln  place do.... 

Coping  masonry,  in  place do 

Timber,  in  place per  1,000  feet,  B.  M.. 

Iron,  in  place. per  pound.. 


Total 


4.  C.  J.  McDonald, 
Pittsburgh,  Pa. 


5.  Frank  Hef- 
right.  Hunting- 
don, Pa. 


Price. 


Amount. 


$0.85 

2.50 

.50 

.75 

1.75 

2.25 

4.50 

12.50 

17.50 

35.00 

.05 


$42.50 

82,300.00 

250. 00 

3,000.00 

75U.00 

28,000.00 

1, 237. 50 

2,835.00 

11.875.00 

560.00 

87.450.00 

2,550.00 


Price. 


$0.60 

2.00 

.50 

1.00 

1.50 

5.00 

6.00 

10.00 

25.00 

60.00 

.10 


120,850.00 


Amount. 


$500 

22,800 

200 

3,000 

1,000 

24,000 

2,750 

3,780 

0,600 

800 

53,500 

5,100 


126,930 


6.  Charles  H. 
Strong  6c   Son, 
Cleveland.  Ohio. 


Price.  I  Amount. 


$0.60 

2.50 

.40 

1.60 

1.75 

4.00 

6.00 

8.60 

20.00 

89.00 

.06 


$300 

22.800 

250 

2.400 

1.500 

28,00(1 

2.200 

3050 

«;075 

640 

41,730 
2,550 


113,495 


Contract  with  Lewis  M.  Petitdidier. 


APPEiroiX   EE — REPORT   OP  COLONEL   CRAIGHILL.       1915 

•f  fropo%aU  for  building  a  cran&-hoat  for  tlso  Great  Kanatbha  River  improvement, 

opened  at  12  m.  February  18, 1887. 


I  Name  and  address  of  bidder. 


1 
1 

s 


J.S.Tbayu;  Cbarleeton,  Kanawha  Coanty,  W.Ta 

JaoMS  8d jder,  CbarleeUm,  Kanawha  County,  W.  Y a 

lajtM  aad  F.  G.  WUliama,  Kalden,  Kanawha  Connty,  W,  Ya 


Price. 


$575.00 
640.75 
449.60 


Contract  with  Layten  and  F.  C.  Williams. 


AUtraet  of  propoealt  for  building  a  fuel-boat  for  dredge  for  the  Great  Kanawha  Eiver  im' 
prvutment,  opened  at  the  United  States  Engineer  office  at  Charleston,  W.  Fa.,  at  Vsi  m. 
Martk  1,  1867. 


Va 


Name  and  addreas  of  bidder. 


J.  K  Tharer,  Cliarle«ton,  Kanawha  Connty,  W.  Ya. . 
layten  Williams,  Maiden,  Kanawha  Coanty,  W.  Ya. 
Jmea  Snyder,  Charleaton,  Kanawha  County,  W.  Ya 


Price. 


(350.00 
455.00 
470.90 


Contnet  with  J.  E.  Thayer. 


Aktmei  of  propoeaU  for  bmlding  a  dump-boat  for  Great  Kanawha  Biver  improvement, 
epmed  at  the  United  States  Engineer  office  at  Charleston,  W,  Va.,  at  12  m.  May  31, 
ltfi7. 


Is,  ISTame  and  address  of  bidder. 


1   Job  £.  Thayer,  Charleston,  Kanawha  County.  W.  Ya. 

1  IF.  B.  Lewie.  Maiden.  Kanawha  County,  W.  Ya 

i  I  Lsytm  W^illiamB,  Maiden,  Kanawha  County,  W.  Ya.. 

I 


Amount. 


$1,460 

1.874 
1,430 


Oontiact  not  awarded  for  want  of  available  fhnds. 


rkport  of  mr.  addison  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  W.  Fa.,  July  1,  1887. 

Colonel  :  I  hare  the  honor  to  submit  the  following  rei>ort  on  the  improyement 
9i  the  Great  Kanawha  River  for  the  fiscal  year  ending  Jane  30,  1887. 

0 

LOCK  NO.  2. — FOR  STATIONARY  DAM. 

[64^  miles  from  the  month  of  the  river ;  2G^  miles  above  Charleston.] 

The  eootractors  for  ''  finishing  Lock  Ko.  2,''  embracing  the  remainder  of  the  ma- 
way,  timber-work  (not  inclnding  the  lock-gates),  earth-work,  etc.  (reference  for 
ferder  description  may  be  made  to  Report  of  Uie  Chief  of  Engineers  for  1B86,  vol.  1X1, 
piges  1394  and  1595),  are  Just  about  completing  their  contract.  The  last  of  the  cop- 
ttg  willbe  set  to-morrow.  A  few  days  more  will  be  required  to  place  the  dowels  in 
Mptog,  flnish  the  paving  back  of  land- wall,  etc.,  and  remove  rubbiBh. 

This  lock  is  306  fbet  long  between  quoins  (377  between  faces  of  wings)  and  .50  feet 
viAe  at  level  of  miter-sills.    The  top  of  coping  is  31  feet  above  lower  miter- sill  and 
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fom  37  to  39  feet  above  fonndatlon.    The  foundation  is. rock,  found  from  12^  to  1^ 
feet  below  extreme  low- water  mark.    The  maximum  lift  will  be  12  feet. 

The  following  is  a  nummary  of  the  principal  items  of  material  and  work  enterii 
into  the  permanent  construction  of  this  lock  (work  and  materials  of  coffer-damH,  e€< 
not  included),  embraced  by  the  contracts  of  Mr.  Frank  Hefright  and  C.  H.  Strong 
Son. 

Cement-mortared  masonry  of  all  classes cubic  yards . .      16, 61 

Paving,  riprap,  and  stone  filling do ^*?\ 

Earth  excavation do 31, 7f 

Rock  excavation do 1, 

Embankment  and  puddling do....      17,  4t 

Square  oak  timber 1,000  feet,  B.M..  137,1: 

COXTBACT  FOR  DAM,  ETC. 

A  contract  for  building  the  timber  dam,  masonry  abutment,  abutment  cribs,  an4| 
shore  protection  at  Lock  No.  2  was  entered  into  with  Louis  M.  Petitdidier,  by  w^gree' 
ment  approved  November  9, 1836. 

The  dam  is  to  be  stationary,  built  of  timber  cribs  sunk  to  rock  and  filled  with  Bton«^ 
Length  of  dam,  524  feet ;  height  from  foundatfon,  about  26  feet.  The  face,  from  m 
little  above  low  water,  will  be  built  in  steps.  Width  at  foundation  and^ap  tx>  first 
apron,  38  feet.  The  back  will  be  vertical  to  within  3  feet  of  top  and  have  a  alioit 
slope  to  crest. 

The  dam,  abutment  and  abutment  cribs  are  all  to  rest  on  solid  rock  foundation, 
found  here  from  12  to  14^  feet  below  extreme  low-water  mark. 

The  following  is  an  approximate  summary  of  the  quantities  embraced  by  tlie  con- 
tract : 

White-oak  timber 1,000  feet,  B.  M..  1,070,000 

Stone  filling,  riprap,  and  paving cubic  yards..  17,000 

Cement  mortared  masonry do dsH) 

Excavation ' do 38,000 

Embankment  and  puddling do 7,000 

Iron pounds..  51,000 

It  was  too  lat«  to  begin  work  in  the  river  last  season  after  the  contract  was  let. 
The  contractor  arrived  on  the  ground  November  17,  and  spent  considerable  time  dar- 
ing the  fall  and  winter  making  ariliu^ements  for  material,  machinery,  buildings,  etc. 
The  excavation  for  the  abutment  and  protection  cribs  was  begun  in  March.  The 
principal  work  done  up  to  this  time  has  been  on  excavation,  and  preparation  and  de- 
livery of  timber  and  stone.  Up  to  the  present  time  he  has  excavated  about  22,000 
cubic  yards  of  earth  and  gravel.  The  excavation  of  the  abutment  reached  solid  rock 
June  20t  and  the  laying  of  masonry  was  commenced  the  next  day. 

A  dredge  has  been  at  work,  excavating  for  the  dam  next  to  the  lock,  since  Jane  9, 
and  has  removed,  altogether,  about  2,200  cubic  yards.  With  this  exception  all 
the  **  excavation  "  mentioned  above,  as  done,  was  taken  out  by  hand,  i.  e.,  with  steam- 
holsters,  carts,  barrows,  etc.,  at  the  abutment  end. 

The  contractor  has  now  about  360,000  feet,  B.  M.,of  square  oak  timber  out,  either 
sawed  or  hewn.  About  190,000  feet  of  this  is  at  the  site  and  mostly  frameil  ready  to 
be  placed.    Kis  quarry  is  producing  well  and  he  has  a  good  deal  of  stone  out. 

LOCK-aATES,  HEAD  BAY,  TRESTLE  DAM,  ETC.,  AT  NO.  2. 

The  material  for  the  lock-gates  is  to  be  procured  by  contract,  but  the  gates  built 
and  hung  as  at  the  other  locks  (except  No.  5)  by  hired  labor. 

The  proposals  for  the  *'  irons  for  the  lock-gates  and  for  maneuvering  the  ftUing 
valves,  and  for  the  trestle  dam  across  the  head  of  the  lock  "  were  opened  July  1,  and 

5 on  are  now  advertising  for  the  timber  for  the  lock-gates,  the  proposals  to  be  opened 
uly28. 

LOCK  NO.   3.— STATIONARY  DAM. 

[21  miles  above  Charleston.] 

Locking  was  suspended  at  No.  3,  twenty-one  days  during  the  year,  five  days  by 
high  water,  and  sixteen  by  the  getting  out  of  order  and  repair  of  the  filling  valves. 

Bepaira  on  valves. — The  repairs  were  made  necessary  by  displacement  of  the  cast 
frames  of  the  pitman  cranks  in  the  bottom  of  the  wells  due  to  giving  way  of  some  of 
the  wedge  bolts. 

Coffer-dams  were  built  across  the  head  and  foot  of  the  lock  and  the  water  taken 
from  the  chamber  with  a  steam-pump.    New  bolts  were  put  in  the  crank  supports, 
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■iditiooal  bolts  and  straps  placed,  and  the  apparatus  generaUy  overhauled  and- 
•BCDgthened.  The  occasion  was  also  improved  to  overcome,  as  far  as  practicable, 
tteleakaii^  about  the  valves  and  head  bay  which,  as  you  are  informed,  has  always 
tiwcd  tioable  at  this  lock. 

anee  the  repairs  the  lock  has  worked  quicker  and  easier  than  ever  before.  The 
tote  required  to  make  a  lockage  was  reduced,  mainly  by  the  reduction  of  leakage 
■boot  the  valves,  about  one-third. 

I     The  total  cost  of  the  repairs  to  the  valves  and  apparatus,  not  including  the  work 

:  dTthe  r^:nlar  employes,  was  $761.36. 

R^rapptrng. — ^The  banks  below  this  work  have  suffered  but  little  from  scour  during 

!  tiie  year.    Aboat  740  cubic  yaids  more  riprap  were  placed  during  the  fall.    The  cost 

:  of  the  riprappinir,  not  including  labor  of  lock  hands,  was  about  9850. 

LOCK  KO.  4. — MOVABLE  I>AM. 

[16  miles  above  Charleston.] 

The  dam  has  been  op  one  hundred  and  thirty-eight  days  during  the  year.    It  was 

*  fctup  three  times  and  lowered  twice.    It  was  put  up  July  26,  and  remained  stand- 

a^imtil  November  24,  when  it  was  thrown  for  arise;  at  this  lowering  Afteen  pass 

wKkels  had  to  be  thrown  by  hand,  but  the  entire  dam  was  let  down  by  five  men  in 

two  and  a  half  hoars. 

Tbe  dam  remained  down  from  November  24,  till  May  30,  (the  stage  of  water  dnr- 
iBf  the  time  making  it  unnecessary  to  raise),  when  the  dam  was  closed.  It  was 
timim  again  for  a  rise  in  the  river  June  3.  In  this  maneuver  the  lock-tripper  broke 
Vtvecn  the  eighth  and  ninth  wicket  from  wall  (at  a  place  where  it  had  frequently 
beai  bent),  bat  everything  was  securely  lowered.  A  good  stage  of  water  made  it 
iBiwcesBary  to  raise  the  dam  again  until  June  16.  The  dam  was  closed  on  the  18th 
nd  is  still  up.  After  lowering  June  3,  the  lock-bar  was  taken  out  and  the  long  outer 
end  attached  to  the  gearing  rack,  leaving  eight  of  the  end  wickets  on  this  section, 
t»  be  thrown  by  hand.  Our  experience  proves  there  would  l^  no  difficulty  in  re^u- 
lidy  operating  at  least  half  of  the  pass  wickets  in  this  way,  i.  e.,  the  channoine 
Inoterb  without  the  tripping-bar. 

S«fair$. — ^In  addition  to  the  ordinary  repairs  about  the  works,  on  apparatus,  boats, 
W^  bniidinga,  etc.,  about  145  cubic  yards  of  riprap  were  quarried  and  placed  last 
&D  at  a  threatening  place  on  the  abutment  bmk. 

The  following  is  a  summary  of  the  records  of  Nq.  4  for  the  year : 

Tknmgh  the  lock  : 

8team«rs 765 

Ottl-buges 304 

Other  craft*. 24 

Cotii bush^..  870,800 

Total  lockages  made 849 

IHnQgh  Navigation  Pass : 

Stetmers 1,686 

Coal-barges 1,258 

(Hber  craft 36 

Coal bushels..  5,619,500 

laio-iaU inches..  42.76 

LOCK  NO.  5.— MOVABLE  DAM. 

[9  miles  above  Charleston.  ] 

The  dam  has  been  np  one  hundred  and  forty-one  days.  It  has  been  raised  twice 
udiowrred  once  daring  the  year.  It  was  closed  July  24,  and  remained  np  till 
tiuown  for  the  rise  of  November  24.  At  this  lowering  two  wickets  on  the  bar  and 
ooeonthePasqnean  section  failed  to  fall  and  were  let  down  by  hand.  Everything 
▼upat  down  by  five  men  in  two  hours  and  ten  minutes.  The  dam  remained  down 
<iow]i  till  June  10,  when  it  was  closed  and  has  since  been  up. 

f'^oUethn  ofhanks^  etc, — ^Tho  riprap  protection  below  the  lock  was  extended  down- 
*tR*oi  last  fall  IJO  feet  farther  than  before.  The  land  crib  below  the  lock  was  also 
iMed  aboQt  i^  feet  higher,  tilled  with  stone,  and  the  top  paved.  Some  more  riprap 
VM  aJ«)  placetl  on  the  abutment  side  above  the  dam.  About  640  cubic  yards  of 
ttoD6  tltogether  were  used  for  this,  the  most  of  which  was  quarried  and  hauled. 

Tbe  cost  of  this  stone  and  crib  work,  not  including  work  of  regular  hands,  was 
>^t|650. 

^^f^  to  widc€t'kin'9e$t  etc.— This  season,  before  the  dam  was  raised,  a  number  of 
^  ^cket-hoises  of  the  pass  were  taken  out  and  repaired.    They  were  mostly  bent 
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near  the  bottom  where  they  strike  the  sill.    They  were  straightened  and  stren^rthen^d 
at  the  weak  place  with  an  oak  piece  attached  with  cleTiaes.  ' 

The  following  is  from  the  records  kept  at  the  look  daring  the  year : 

Through  the  lock : 

Steamers 1,007 

Coal-barges • , 735 

Other  craft 35 

Coal * bnshels..  2,698,600 

Total  lockages  made 1,0%^ 

Through  the  Navigation  Pass : 

Steamers 2,056 

Coal-barges 2.464 

Other  craft 48 

Coal .• bnshels..  10,932,000 

Rain-fall inches..  40.60 

IiOCK  NO.  6.— MOVABLE  DAM. 

[4  miles  below  Charleston  and  54  from  the  mouth  of  the  river.] 

This  work  was  completed  and  put  in  operation  October  11.  Harrold  i^  Mc1>oii- 
ald  finished  their  contract  for  the  foundations  and  masonry  of  the  dam  October  1, 
The  lock-gates  and  wickets  of  the  dam  were  completed  and  hung,  and  the  treetlee, 
etc.,  of  the  service  bridge  placed  by  hired  labor.  The  wickets  of  the  dam  were  all 
righted  and  tbe  pool  began  to  fill  on  the  evening  of  October  5. 

Th£  lock, — The  lock,  with  the  exception  of  the  gates,  was  completed  in  1883.  Ifc  ia 
34*2  feet  long  between  hollow  quoins  and  55  feet  wide  at  level  of  miter-sills.  It  is 
built  of  masonry,  resting  on  solid  rock  found  from  10.3  to  21.8  feet  below  low-crater 
mark.  The  wails  are  from  about  27  to  38^  feet  hi^h,  according  to  depth  to  rock. 
The  coping  is  level  throughout  at  a  height  of  21.75  feet  above  miter-sills.  This  lock 
contains  11,536  cubic  yards  of  cement  mortar  masonry. 

This  lock  was  planned  (it  was  built  larger  than  first  planned— 42  feet  longer  and  5 
feet  wider),  under  your  direction,  by  Capt.  Thomas  Turtle,  Corps  of  Engineers,  in  1880. 
It  was  began  in  tbe  spring  of  1881,  and  completed  in  November,  1883.  The  contract- 
ors  were  William  H.  Black  and  George  Harris,  of  Pennsylvania. 

T*he  dam,— The  foundations  of  the  dam  were  not  commenced  till  the  tail  of  1884,  the 
work  being  delayed  about  two  years  by  lack  of  funds. 

A  general  description  of  the  dam,  particularly  of  the  foundations  and  masonry,  was 
given  in  your  annual  report  for  lti84  (Report  of  Chief  of  Engineers,  1864,  VoL  2y 
page  933). 

The  general  features  are  the  same  as  the  other  Chanoine  dams  (Nos.  4  and  5)  com- 
pleted on  this  river  in  1880,  with  such  modifications  as  experience  suggested.  The 
loundations  and  fixed  parts  were  considerably  improved,  the  main  points  of  which 
are  described  in  the  report  Just  referred  to.  The  movable  parts  were  also  modified  or 
strengthened  to  a  considerable  extent.  Pasqueau  hurters  were  used  on  the  pass  in- 
stead of  tripping  bars,  their  experimental  working  at  No.  5  having  shown  them  to 
be,  all  considered,  a  decided  improvement.  For  the  foot  bridge,  instead  of  movable 
planks  an  iron  one,  made  of  light  aprons  attached  to  and  raised  and  lowered  with  the 
trestles,  was  adopted. 

Xo,  6  Pool, — ^The  pool  formed  by  this  dam  is  a  remarftibly  fine  one.  It  is  over  13 
miles  long,  and,  owing  to  its  situation  and  the  fact  that  there  is  good  holding  water 
almost  everywhere  along  its  shores,  it  is  certain  to  become  an  extensive  coal  harbor ; 
it  is  already  assuming  importance  in  this  way,  the  coal  mined  in  the  upper  river  beings 
to  a  considerable  extent,  dropped  down  and  held  in  the  No.  6,  or  ''Charleston  Pool.'* 

At  some  of  the  coal  tipples  in  the  pool,  particularly  about  the  extensive  works  at 
CampbelFs  Creek,  where  there  was  not  water  enough  in  low  stages  to  hold  even  light- 
loaded  boats,  there  is  now  ample  depth  for  full-lo;uled  ones,  a  matter  of  importance 
to  all  connected  with  the  coal  business,  as  it  enables  the  works  to  be  run  at  times 
during  the  summer  when  they  would  otherwise  bo  idle. 

The  dam  raises  the  water  at  the  site  11  feet  above  extreme  low  water  of  1881.  The 
greatest  '*  lift  "last  fall,  after  the  completion  of  the  work,  was  10.40  feet.  The  maximum 
fift,  after  No.  7  is  built,  will  be  8.25  feet.  Tbe  pool  level  at  Charleston  is  4.65  feet 
above  low  water  of  1881.  The  dam  will  raise  the  surface,  in  low  stages  oTthe  river, 
about  4  feet  at  Lock  No.  5.  The  sill  of  No.  5  is  G.50  feet  below  the  level  of  No.  6 
Dam  :  from  observations  last  fall  it  is  thongbt  the  slope  in  extreme  low  stages  will  be 
about  0.25  or  the  minimum  depth  on  No.  5  sill  about  6.75  feet. 

Operations  at  lock  and  dam  since  completion, — The  dam,  as  stated,  was  closed  October 
5,  lb86,  and  the  work  considered  complete  and  in  operation  from  October  11.  Tbe 
dam  has  been  up  74  days  since  that  date.  It  was  thrown  for  a  rise  November  24.  This 
first  maneuver  was  very  satisfactory.  Though  it  was  the  first  practice  of  the  men 
together,  the  whole  dam  was  let  down  by  the  n>ur  regular  hands  in  2  hours  and  45  min- 
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The  dam  remained  down  till  May  30, 1887,  when  it  was  entirely  put  up  by  4 
in  Hi  hours.  Thrown  Jnne  9  by  6  men  in  2  hoars  and  40  mlnnt-es;  several  of 
.teireir  wickets  could  not  be  lowered  on  account  of  drift,  but  were  put  down,  unin- 
'jjBnd,  the  next  day.  The  dam  was  entirely  raised  again  June  16  by  5  men  in  9  hours 
mA  40  minutes,  and  has  since  been  standing. 
r    Tbe  following  is  from  the  records  kept  at  the  lock  since  October  11 : 

TVoagh  the  lock : 

Coal bushels..  2,760,700 

Coal-bai^ges 581 

tkeamers ; 348 

Other  craft 25 

SaihoadtieB 3,100 

Saw  logs 1,481 

Tan  bark cords..  805 

Total  loekaces  made 456 

Thnogb  navigation  pass : 

Coal bushels..  14,368.000 

Coal-bargea 2,958 

Steamers 1,705 

Other  craa 43 

Baihoadties 54,453 

8awIog8 3,450 

8UTes 520,000 

Tan  bark cords..  1,150 

Sawed  looiber 1,000  feet,  B.  M..  486,080 

CONTRACTS  FOR  SUPPLIES,   BOATS,  ETC. 

/rMf/ar  the  iretr  of  Dam  6. — ^The  contractors  for  the  weir  irons  and  the  maneuver- 
iK^wiDch  for  the  dam,  Ainslie,  Cochran  &.  Co.,  of  Louisville,  completed  and  shipped 
tbe  last  of  their  work  Angust  26,  1886.  Owing  to  low  water  some  of  the  trestles  and 
Mge-aproDs  were  delayed  on  the  way  and  the  last  was  not  received  till  September 
S;  this  occasioned  no  delay,  however,  at  the  dam. 

Ck«M« /or  Ban  6. — The  contract  for  the  chains  and  clevises  for  the  wickets  and 
tnstlen  was  awarded  to  the  West  Lebanon  Rolling  Mill  Company,  of  Pennsylvania, 
hit  agreement  with  yon,  approved  July  14.  They  had  difficulty  at  first  in  making 
r^aos  to  stand  our  tests,  but  finally  succeeded  and  produced  a  good  lot  of  chain. 
Tke  cleviaes  were  not  so  satisfactory^  not  conforming  to  requirements  in  form  and 
fineh,  and  were  remodeled,  after  arrival  here,  at  the  contractor's  expense. 

TVe  contract  was  completed  in  September. 

Ccmpletwn  of  Xo.  6  Lock-kouoe. — Your  agreement  with  Henry  Crawford,  the  lowest 
Mder  for  tlus  work,  was  approved  by  the  Chief  of  Engineers  September  16, 18S6. 
Tlie  work  was  completed  and  accepted  in  November. 

dUmee  hooL — ^A  contract  for  the  null  of  a  service  boat  for  No.  6  was  made  with  the 
Isvai  bidder,  Woodford  White,  by  agreement  dated  July  8,  1886.  The  boat,  as  far 
•s  contemplated  by  the  contract,  was  completed  July  28.  The  boat  was  afterwards 
^tted  up  at  the  lock  with  a  derrick,  cabin,  capstans,  etc.,  by  purchase  in  open  market 
ttd  hired  labor. 

TebjpJkont  aolct. — A  contract  for  furnishing  and  delivering  telephone  poles  for  a  new 
^  on  the  lef^  bank  of  the  nver,  between  Loup  Creek  Shoal  and  Kanawha  Falls,  was 
■ide  with  Thomas  W.  Farley  by  agreement  dated  July  24,  1886.  The  poles  were  all 
^vcred  and  accepted  early  in  August.  They  were  set  and  the  wire  transferred  to 
them,  from  the  Chesapeake  and  Ohio  telegraph  poles,  by  hired  labor. 

FhI  |<nU.— a  fuel  boat  for  use  with  the  dredge  and  tow-boat  was  built  by  contract 
vith  J.  E.  Thayer  in  April'and  May.  Tour  agreement  with  the  contractor  was  ap- 
pn>ved  April  4, 1887,  and  the  boat  was  completed  May  28. 

Cnne  toat^A  crane  boat  for  remoying  obstructions  and  general  use  on  the  river 
]<niBbaih  under  contract  with  Lay  ten  and  F.  C.  Williams  entered  into  March  1,  1887. 
Tba  boat  was  completed  and  delivered  June  21. 

J^P  ^t— Proposals  for  building  a  dump-boat  for  use  with  the  dredge  were  called 
^^1  year  advertisement  dated  April  4, 1887.  and  again  by  advertisement  of  May  10. 
loe  boildiog  of  the  boat  this  season  was  finally  abandoned,  it  being  thought  advisa- 
ble to  wait  until  more  funds  were  at  hand. 

DREDQIXO,  REMOVIXa  OBSTRUCTIONS,  ETC. 

Q^pg  to  the  necesaity  of  saving  the  money  for  other  work  the  dredge  has  only 
??  employed  part  of  the  working  season.  It  was  at  work  at  No.  5,  mostly  on  lower 
{^  •PProaeh,  nom  August  27,  1886,  to  September  11.  From  September  13  to  Ooto- 
^16  the  dredge  and  tow-boat  were  engaged  at  Lock  2,  deepening  the  lower  approach 
■4  tearing  out  part  of  the  old  look  coffor-dam.    From  October  16, 1686,  until  No- 
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vember  6  the  boats  or  their  crews  were  employed  at  Lock  No.  3,  dredging  and 
ing  in  the  repairs  of  the  valves.    From  November  8  antil  December  5  T^ork  with 
dredge  and  tow-boat  waa  mainly  at  widening  the  head  of  Tyler  Chnte,  or  the  lowi 
approach  to  the  lock  and  navigation  pa^  at  No.  6.    Operations  were  saapended  fc 
winter  December  5,  1886. 

This  spring  (1887)  the  dredge  and  tow-boat  were  both  pot  on  the  docks  and  calk< 
and  their  hulls  generally  repaired.  Dredging  was  begun  May  16;  from  this  until 
June  14  the  operations  were  directed  to  fin  ishing  the  work  at  the  head  of  Tyler,  m 
tearing  out  sunken  barges.  Five  barges  that  were  more  or  less  obstructioDs  to  nai ' 
gatioD,  embracing  all  but  one  advertised  by  your  notice  of  September  It^,  1886,  wei 
either  entirely  removed  or  torn  out  low  enough  to  be  out  of  the  way  of  loaded  boal 
in  low  stages.  The  dredge  and  tow-boat  were  laid  up  and  the  crews  discharged,  ' 
compliance  with  your  instructions,  on  June  15,  1887. 

Crane-boat  work. — Considerable  complaint  having  been  made  about  the  snags,  eU 
that  had  accumulated  in  the  river  (none  were  removed  in  1885),  a  party  of  nij 
men  under  direction  of  a  tow-boat  pilot,  was  employed  with  a  crane  boat  sixteen  dayi 
in  October,  1886,  removing  sum^,  trees,  rocks,  etc.,  and  repairing  chute  Tvalls 
tween  Lock  6  and  the  mouth  ofthe  river. 

Mr.  Thos.  E.  Jeffries,  assistant  engineer,  has  been  employed  regularly  daring 
year.    Up  to  the  completion  of  Lock  and  Dam  No.  6  he  was  engag^,  mainly,  on  thai 
work,  and  since  then  on  general  office  and  field  duty. 

Mr.  E.  H.  Kirlin  continued  to  act  as  inspector  at  No.  6  up  to  the  completion  of 
lock  and  dam. 

Mr.  T.  Bchoonmaker  has  remained  at  Lock  No.  2  as  assistant  engineer  and  inspector, 
and  Mr.  J.  H.  Minuick  was  employed  again  there  during  the  working  season  last 
year,  especially  to  look  after  masonry. 

Mr.  Wm.  M.  Peyton  has  continued  to  attend  to  the  clerical  work  of  the  oflSce :  be 
also  looks  after  the  property  connected  with  the  improvement.  Mr.  8.  B.  Miller, 
civil  engineer,  has  been  employed  a  considerable  part  of  the  time  during  the  year  on 
drawings  and  general  office  work. 

The  valuable  assistance  of  all  these  gentlemen  is  cheerfully  acknowledged.  I  also 
beg  leave  to  refer  to  the  faithful  service  of  the  lock-keepers  and  lockmen  employed 
on  the  river  at  the  several  finished  works. 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

Aaaiatant  Engineer* 

Col.  Wm.  p.  Cr\ighill, 

Corps  of  Engineers, 
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United  States  Engineer  Office, 
Charleston,  Kanawha  County f  W,  Fa.,  August  30,  1887. 

Coai  shipped  from  mines  on  the  Oreai  Kanawhu  River  below  Kanawha  Falls,  and  other  star 
tistics  relating  to  the  coal  business  for  the  several  years  named. 


Year. 


1876 

187« 

1877 

Year  ending  Jane  80, 1881 
Year  ending  Jane  1, 1883.. 
Year  ending  Jane  1, 1884.. 
Year  ending  June  1, 1885.. 
Year  ending  June  1, 1886.. 
Year  ending  June  1, 1887.. 


Shipments 
by  river. 


SusheU. 

4, 048, 300 

ft,  024, 050 

5, 183, 850 

0.628,696 

15,370,458 

18. 421, 084 

17, 812, 323 

17, 861, 613 

23,233,374 


Shipments 
by  rail- 
road. 


BusheU. 
*6. 70e,  025 
•6, 609, 650 
•7,758,800 

6,631,660 
13,290,255 
12, 059, 172 
12,972,217 
13, 953, 745 
19,160,886 


Total 
shipment 


Buthds. 

9,841,225 
11,633,700 
12,942,450 
16, 260. 856 
28, 660, 713 
30,480.256 
SO,  784. 540 
31,815.858 
42,894,270 


Mines 
in  opera- 
tion. 


No, 


o 
10 
10 
13 
26 
28 
82 
86 
87 


Tow- 
boatain 

use. 


No. 
5 

5 
5 

No, 

fl80 

6 

14 
14. 

490 

22 

24 

854 

Coal- 
barges  in 


*  The  shipments  by  railroad  for  the  first  three  years  given,  vis,  1875,  1876,  1877,  include  tlie  New 
River  mines  above  Kanawha  Falls. 
tAboat. 


Respectfally  eabmitted. 


Col.  Wm.  p.  Craighill, 

Corps  of  Engineers  U,  8.  A. 


A.  M.  Scott, 

AsiUtani  Engineer, 
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mtACT  FBOM  A  REPORT  ON  THE  *'  COBiMRRCIAL  VALUB  OF  THE  IMPROVEMENT  OF 
TKM  GREAT  KANAWHA  RIVER/'  MADE  TO  COLONEL  WILLIAM  P.  CRAIGHILL,  CORPS 
«V  B3I6INSSB8,   BY  MR.   A.   M.  SCOTT,  RESIDENT  ENGINEER,  JANUARY  25,   1886. 

Ib  coDDectioa  with  the  table  showiDg  the  coal  bnsiuess  the  following  explanation 
il  prtn  to  show  more  clearly  the  decided  effect  on  commerce  of  the  locks  and  dams 
«Mdj  hailt.  In  1880,  when  the  fitHt  locks  and  dams  (Nos.  4  and  5)  were  comj^leted, 
Asn  were  but  two  mines  worthy  of  notice  above  the  present  site  of  No.  5  shippinje 
hj  rirer,  and  they  were  doing  bat  little,  shipping  altogether  not  to  exceed  200.000 

^WkIs  per  year.      There  are  now  eighteen  mines  above  No.  5  shipping  by  river. 

iTIe  OQtpnt  of  these  eighteen  mines  by  river  for  the  last  year  was  nearly  or  quite 

!V:OOQ,000  bnabels  (11,905,055),  as  shown  by  oar  records. 

[    From  this  it  appears  that  almost  all  of  the  increase  in  the  shipments  by  river  shown 

I  It  the  table  (from  5,183,6^0  bashels  in  1877  to  17,861,613  bashels'in  1886)  comes  from 

I  ue  improved  part  of  the  river. 

•  •  •  •  »  »  » 

Above  the  present  site  of  Lock  No.  3  (Paint  Creek)  there  had  been  some  attempts 
to  ihip  coal  by  river,  bnt  this  had  been  entirely  abandoned,  owing  to  the  risks  and  nn- 
cotaJBties  of  navigation,  before  the  slaokwater  improvement  began.  There  are  now 
tix  mines  shipping  by  river  above  No.  3.  Above  Lock  No.  2  there  are  at  least  eleven 
Mditional  mines  now  in  operation,  shipping  only  by  railroad  that  will  begin  by  river 
maooo  as  No.  2  is  iiiilshed.  Some  of  these  operators  have  already  bailt  tipples  at  the 
riTerinanticipatioii  of  the  completion  of  this  lock  and  dam. 


THK  EFFECT  OF  THE  WORK  THUS  PAR  EXECUTED  ON  THE  RATES  OF   FREIGHT. 

Ttviiy  rate9. — ^The  rates  for  towing  coal  from  the  Great  Kanawha  River  have  been 
Hterially  lowered  within  the  last  few  years,  and,  although  the  locks  and  dams  have 
witribiited  materially  to  bring  about  this  redaction,  they  cannot  be  regarded  as  the 
^imtcaiigeof  it. 

Above  No.  5,  as  already  shown,  there  was  bat  little  coal  shipped  before  the  locks 
v^n  bailt,  and  the  rat^s  of  towing,  so  far  as  any  comparison  with  former  prices  is 
^■icenied,  can  only  be  taken  from  the  Charleston  pool.  The  present  rate  from  Oharle»- 
^  pool  to  Cincinnati  may  fairly  be  taken  at  1  cent  per  bushel  (25  cents  per  ton), 
viikh  inclndee  the  return  of  the  empty  barges.  This  is  a  redaction  of  about  one-th  ird, 
wfroffl  I^  cents  per  bushel  (37^  cents  per  ton),  within  the  last  five  or  six  years.  The 
Qtm  to  Loaisrille  and  other  points  on  the  Ohio  have  been  correspondingly  reduced. 

Indirect  canse  of  this  redaction  in  towing  rates  is  the  increased  number  and  com- 
petition tmong  tow-boatSv  but  the  locks  and  dams  have  no  doubt  contributed  mate- 
isBy  to  bring  about  the  competition  by  increasing  the  output  of  coal  and  encoara- 
pag  the  bailding  and  purchase  of  tow-boats. 

THE  KFFECT  OX  COMPETING  ROUTES  OF  TRANSPORTATION. 

Tlttonly  competing  roate  above  Charleston  is  the  Chesapeake  and  Ohio  (now  the 
^vpcrt  News  and  Mississippi, Valley  Company)  Railroad,  and  although  the  locks  and 
«« in  the  upper  river  have  no  donbt  had  controlling  efifect  on  local  rates,  the  re- 
cit»  in  this  have  not  been  important.    The  local  freight  is  carried  almost  entirely  by 

^ot  roDsidering  the  checking  or  controlling  effect  of  river  navigation  on  railroads, 
Hich  in  the  case  of  the  Great  Kanawha  (particalarly  in  connection  witli  the  Ohio 
^Jtf)  is  of  the  greatest  importance,  it  may  almost  be  said,  in  a  narrow  sense,  that 
weoopleted  improvement  of  the  Qreat  Kanawha  will  not  directly  affect  the  freight 
w^  by  rail,  from  the  fact  that  the  railroads  do  not  and  never  can  compete  with 
B«  river  in  cairying  freight.  This  is  particalarly  true  in  reference  to  the  main  in- 
**^  of  the  valley,  namely,  coal.  The  rates  for  towing  by  river  are  so  much  below 
^"^>t  is  poMble  for  the  railroads  to  carry  that  the  coal  business  of  the  rowls  is 
**«"»rily  confined  almost  entirely  to  inland  points. 

RATES  BT  RAIL  AND  RIVER. 

la  this  ccnnection  a  comparison  of  the  rates  on  coal  by  rail  and  river  will  be  inter- 

v^|HKr.-»Tbe  distance  from  Charleston  to  Cincinnati  by  river  is  263  miles.  The 
™p  for  towing  to  Cincinnati,  as  stated  before,  is  1  cent  per  bushel,  or  25  cents  for 
gW  ponnds.  This  covers  the  retam  of  the  empty  barge.  Operators  who  hire 
'"'V^ptj  about  a  half  a  cent  a  bushel  barge  rent.    The  total  additional  expense, 
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inclading  the  oare  of  barges,  pumping,  wharfage,  linesy  etc.,  may  be  taken  ik't  m 
qnarter  of  a  cent  a  bushel,  making  a  total  charge  to  Cincinnati  of  If  oents  per  bmiiAily 
or  43|  cento  per  ton  of  2,000  pounds.  (This  is  very  nearly  one-elxfch  of  a  cent  per 
ton  per  mile.  For  longer  distances,  to  points  on  the  Ohio  and  Mississippi  below  Cia* 
oinnati,  the  rates  per  mile  are  much  less  than  this.)  This  rate,  it  will  be  noticed*  is 
for  operators  who  hire  everything,  and  includes,  of  course,  a  profit  on  barges  Jiii«l 
towing.  For  operators  who  own  their  own  bargds  and  tow-boats,  as  severe  of  -tba 
largest  shippers  do,  the  total  cost,  including  wear  and  tear,  of  taking  a  ton  of  eoal 
to  Cincinnati  is  estimated  at  about  28  cents  per  ton,  This,  it  will  also  be  remembered, 
embraces  58  miles  of  the  present  inferior  and  expensive  navigation  (as  compared  'witli 
the  proposed  slackwater)  in  the  Great  Kanawha. 

By  railroad, — ^The  rate  on  coal  to  Kanawha  operators  during  the  past  season,  to 
Winchester,  Ky.,,an^  other  points  on  the  Kentucky  Central  Railroad  between  'Win- 
chester and  Coving^n,  has  been  $2.70  per  ton  of  2,000  pounds.  To  Covington  ^. 
The  distance  from  Charleston  to  Winchester  is  171  miles,  to  Covington  266  miles. 

The  rate  to  Lexington,  Ky.  (190  miles),  when  the  Chesapeake  and  Ohio  oomee  in 
competition  with  the  Cincinnati  Southern,  is  $1.82  for  2,000  pounds. 


PROSPECTIVE   ADVANTAGES   TO    COMMERCE    AND    BRXRFIT   TO    THE    COMMUIOT^   BT 

COMPLETION  OF  THE  PROPOSED  IMPROVEMENT. 

The  advantages  to  result  from  the  completion  of  the  slackwater  improvement,  not 
alone  to  the  Kanawha  Valley  but  to  the  entire  region  of  the  Lower  Ohio  and  Missis- 
sippi, in  the  interest  of  cheap  coal  are  obvious  and  of  great  importance.  A  brief  pres- 
entation of  two  leading  facts  will  make  this  plain  : 

(1)  It  will  increase  materially,  nearly  doubliug  the  time  when  coal  can  be  shipped. 

The  following  is  compiled  from  daily  gauge  records  kept  at  Charleston  and  Point 
Pleasant  (the  mouth  of  the  Great  Kanawha)  under  your  direction.  It  shows  tiie  num- 
ber of  days  in  each  year  that  there  was  6  feet  or  more  water  for  navigration  Irom 
Charleston  down  and  from  Point  Pleasant  down,  the  Charleston  gauge  reading^  the 
available  water  for  navigation  in  the  Kanawha  below,  that  at  Point  Pleasant  the 
available  water  in  the  Ohio  below : 


Year. 

Days 

Charleston 

gauge  read 

6  feet  or 

more. 

Days  Point 
Pleasant 

gaoffofead 

6  feet  or 

more. 

1879... 
1880  ... 

164 
04 
126 
184 
138 

235 
207 

1881 

215 

1882 

271 

1883 

294 

Year. 


1885* 

1886 

Average 


Days 

Charietfton 

guaferead 

6  feet  or 

more. 


82 
164 


136 


Days  Pofait 

gaajEvvpad 

6  feet  or 

more. 


»1 


M8I 


*  The  record  was  not  kept  at  Point  Pleasant  daring  part  of  1884. 

This  shows  that  there  are  on  the  average  considerably  over  one  hundred  days  more 
during  the  year  when  coal  can  be  shipped  down  the  Ohio  from  Point  Pleasant  by  open 
navigation  than  from  the  Great  Kanawha.  It  also  shows  the  shipping  season  to  be 
much  more  uniform  on  this  part  of  the  Ohio  than  on  the  Kanawha. 

(2)  The  completed  slackwater  improvement  will  practically  pat  the  Kanawha  coal- 
field much  nearer  market.    Owing  to  the  narrowness  (compared  with  the  Lower  Ohio) 
of  the  Great  Kanawha  and  the  contour  aud  character  of  the  stream,  the  coal  tows  are 
never  more  than  one- third  the  size  of  those  taken  in  the  Ohio  from  Point  Pleasant 
down.    Up  to  about  7^  feet,  or  "  dug  chute  "  stages,  in  the  Kanawha  the  tows  con- 
sist of  about  4  barges.    On  a  corresponding  stage  iu  the  Ohio  12  barges  would  be 
taken  from  the  Point.    Above  7i  feet,  or  on  bar  stages,  the  tow-boats  m  the  Kana- 
wha usually  take  from  6  to  B  barges  irom  the  Charleston  pool,  while  the  same  tow- 
boat,  on  a  corresponding  Ohio  stage,  will  easily  take  firom  Id  to  24  from  Point  Pleas- 
ant.   The  consequence  is  it  always  takes  three  full  days,  and  often  more,  &om  the 
time  a  rise  begins,  provided  the  rise  lasts  so  long,  to  get  a  tow  ready  to  start  from 
the  mouth  of  tne  river.    It  very  often  happens,  too,  that  the  Slanawha  rise  will  "  run 
out "  before  the  tow  is  made  up. 

This  ''doubling''  in  the  Kanawha  to  get  a  tow  ready  to  start  from  the  mouth  rep- 
resents, in  both  time  and  expense,  fully  300  miles  distance  with  full  tows  in  the  Ohio 
River.  After  the  slackwater  is  completed  the  greater  part  of  the  coal  will  nndonbt- 
edlv  be  dropped  down  to  the  mouth  of  the  river  in  low  stages  about  as  loaded  (and 
with  smaller  tow-boats  and  at  less  expense  than  at  present),  and  be  ready  to  start 
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tlie  Ohio  irheneTer  the  water  ia  that  river  will  admit.  lu  short,  it  appears 
ithe  oomplation  of  this  improvement  will  not  only  nearly,  or  qnite,  double  the 
DO  Ibrsbippinj;  Kanawha  cual,  but  that  it  will,  in  effect,  place  the  Great  Kanawha 
«n]-^ld  alMxit  300  miles  nearer  to  the  markets  of  the  Lower  Ohio  and  Mississippi 
Tilleyt. 

Thelocka  and  daras  will  be  of  great  advantage,  too,  in  the  coal  business,  in  afford- 
ing reliable  navigation  for  the  retnm  of  empty  barges.  This  is  now,  in  low  stages^ 
%  •BQiee  of  much  trouble  and  delay  to  the  mines. 


FREIGHT  AND  PASSENGER  STEAMERS. 

The  following  information,  coUectetl  since  your  instructions  of  November  10  were 
noeiredf  in  reference  to  the  number  and  business  of  the  Great  Kanawha  packet-boats 
— lireight  and  passengers — is  also  submitted : 

Nonher  of  packets  in  the  trade  in — 

l-To 6 

1J?S0 6 

1B« 10 

The  Great  Kanawha  packets  have  handled  in  the  Kanawha  trade  during  the 
tvelve  months  ending  December  1,  18S3,  about  4t,00J  tons  of  miscellaneous  freight, 
iMctly  merchandise,  farm  produce,  and  the  like.  They  have  carried  within  the 
CUD0  time,  as  appears  from  their  books,  59,355  passengers. 

While  coal  is,  of  course,  much  the  most  important  interest,  the  benefits  of  the  com- 
pleted improvement  to  the  general  freight  and  passenger  business  should  not  be 
«reriooked.  This  trade  (as  appears  from  statistics  given )  is  already  of  considerable 
iapoitanee.  In  addition  to  local  packets,  to  some  of  which  special  reference  has 
beeD  made,  there  are  fonr  good  steamers  running  regularly,  except  when  prevented 
bj  low  water,  between  the  Upper  Great  Kanawha  and  points  on  the  Ohio.  One  of 
them  rans  to  Cincinnati,  and  one  to  Pittsburgh.  Both  of  these  are  handsome,  well- 
Busged  packets,  of  about  300  tons  bnrden,  and  fitted  up  for  about  70  passengers. 
Tbey  carry  a  great  deal  of  freight  and  at  low  rates.  The  rates  from  Cincinnati  to 
ChiriestoD  {263  niilee)  on  general  freight,  as  merchandise,  etc.,  are  from  10  to  15  cents 
fee  100;  from  Pittabargh  {320  miles),  about  15  and  20  cents  per  100.  The  other  two 
steamers  in  the  trade  to  the  Ohio  run  to  points  near  the  month  of  the  Great  Kana- 
vbft— Gallipolis,  Pomeroy,  etc.  They  make  daily  trips,  carrying  a  good  deal  of 
{Right  and  considerable  many  passengers.  The  reliable  navigation  to  result  from  a 
nopletion  of  the  locks  and  dams  will,  undoubtedly,  encourage  and  develop  very 
■leb  this  general  steamboat  trade,  and  inure  to  the  material  benefit  of  important 
oterjinses  and  a  large  and  increasing  community. 


£  £  2. 
IMPROVEMENT  OF  ELK  RIVER.  WEST  VIRGINIA. 

For  want  of  fands  nothing  was  done  in  the  year  ending  June  30, 1886. 
^  river  and  harbor  act  of  August  5, 1886,  contained  an  appropriation 
of  1130.  When  it  became  available  the  season  was  too  far  advanced 
for  its  economical  expenditure  in  1886. 

This  river  has  been  obstructed  by  mill-dams,  etc.,  and  it  has  been  con- 
sidered they  should  be  removed  if  the  improvement  were  to  be  contin- 
ued by  the  United  States.  The  legislature  of  West  Virginia  passed  the 
following  law  in  February  1887  : 

^AiRll  M./-.Aa  Ret  to  provide  for  the  removal' of  mill-dams  and  all  other  daras  in  Elk  Kiver,  of  this 
atskL  frtoi  the  Webster  Couity  line  to  the  month  of  said  river,  and  in  the  Guyandotte  River  below 
the  WrjQMttK  Comity  lino. 

BeiteModedbg  the  legitlalwre  of  West  Virginia,  1.  That  all  mill-dams  and  other  dams 
Jp  £Ik  Hirer,  of  this  State,  between  the  moath  of  said  river  and  the  Webster  County 
liM,  and  in  the  Gayandotte  River  below  the  Wyoming  County  line,  which  obstruct. 
iQpcde,  or  interfere  with  navigation  or  floatage  of  boats  or  lumber,  shall  be  deemed 
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public  nuisanceH,  whether  establitthod  under  order  of  auy  court  or  act  of  the  leg^isla- 
ture,  and  the  owners  or  occupiers  of  them  may  be  jointly  or  separately  indicted  for 
maintaining  the  same,  and  on  conviction,  besides  judgment  of  fine  or  imprisoimieiit, 
or  both,  which  the  court  may  inflict,  judgment  shall  be  rendered  that  such  djuii  be 
abated,  and  the  court  shall  cause  such  judgment  of  abatement  to  be  executed. 

2.  A  suit  in  ec^uity  as  for  a  public  nuisance  may  be  maintained  against  the  oiw^xiera 
and  occupiers  ot  such  dam  by  any  person  prejudiced  by  the  maintenance  of  bucIi  dAin 
for  its  abatement,  and  upon  its  being  found  to  be  such  nuisance,  decree  shall  be  ren* 
dered  for  its  abatement  and  a  civil  action  as  far  as  public  nuisance  may  be  maintained 
against  such  owaers  or  occupiers  by  any  one  injured,  for  damages  resulting  from  socli 
dam,  and  if  in  such  action  it  be  found  that  such  dam  is  such  uuiaance,  in  addition  to 
the  j  ndgmen  t  for  damages  and  costs  further  judgment  may  be  rendered  that  sach  dam 
may  be  abated,  and  the  court  shall  cause  the  same  to  be  executed. 

3.  It  shall  be  no  defense  against  such  indictment,  suit  in  equity,  or  civil  action  if 
such  dam  do  obstruct,  impede,  or  prejudice  such  navigation  or  floatage  that  i%  was. 
erected  under  order  of  court  or  act  of  the  legislature. 

Approved  February  24,  1867. 

Up  to  the  end  of  the  fiscal  year  operations  had  not  been  resumed,  and 
it  is  not  likely  they  will  be  in  1887  unless  under  special  circumstances. 


Money  statement 

Amount  appropriated  by  act  approved  Augast  5,  1886 |I,  500. 00 

July  1, 1887,  amount  available l,5OO.O0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18()7. 


COMMERCE  OF  ELK  RIVER,   WEST  VIRGIKIA. 

The  following  information  is  from  a  reliable  source.    The  main  business  is  that  in 
timber : 

Table  showing  statistics  in  reference  to  the  timber  business  of  Elk  Rivera  West  Virgima, 


Yean. 


1881 
1882 
1883 
1881 
1883 
1886 


Saw>mill« 
Id  opera- 
tion. 


10 
10 
22 
24 
20 
2S 


Lumber, 

1,000  feet, 

B.  M. 


Oak 
stavea. 


6, 200, 000  888,  834 

5,975.000  1,222,500 

5,100,000  1,433,750 

«15,301,a)8  1,845,000 


ilea. 


100,000 
125^000 
150,000 
250,000 


*  It  shonld  be  noted  that  a  oonftlderable  part  of  the  increase  in  lumber  in  1886.  fdven  above,  was  dne 
to  tbe  fact  that  it  was  a  good  year  for  "  head  rises."  There  were  more  "  log-tidea  *'  from  the  head- 
waters in  1886  than  on  several  years  previous. 

In  view  of  the  great  quantities  of  fine  timber  on  this  stream,  particularlv  on  it4 
upper  waters,  and  the  interest  being  taken  in  fi^etting  it  out,  it  is  evident  tliat  the 
business  is  now  only  in  its  infancy,  and  that  the  production  in  all  its  branches  is 
going  to  increase  rapidly  and  be  important  for  many  years. 

In  regard  to  the  kinds  of  lumber  from  Elk,  about  one-half  of  it  is  poplar,  tbe  re- 
mainder being  mostly  oak,  ash,  and  walnut.    About  8  per  cent,  of  all  is  walnnt. 

For  a  distance  of  20  miles  from  the  mouth  (to  Big  Sandy  Creek)  freight  is  mostly 
carried  in  small  flat-bottomed  covered  boats.  Small  steamers  also  run  np  as  far  as 
Big  Sandy  frequently  in  good  stages  of  water,  carrying  freight  and  passengers,  and 
towing  stave,  tie,  and  lumber  barges. 

Above  Big  Sandy  and  as  far  up  as  Braxton  Court-House  (100  miles  firom  the  month 
of  the  river)  freight  is  carried  in  large  canoes  or  dug-outs. 
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E  E  3. 

DiPSOVEJlEXT  OF  NEW  RIVER  FROM  THE  MOUTH  OF  WILSON,  IN  GRAY- 
SON COUNTY,  VIRGINIA,  TO  THE  MOUTH  OF  GREENBRIER,  IN  WEST 
HRGINLA. 

Alter  a  soapeosion  of  operations  for  some  years  for  want  of  funds 
ao  appropriatiou  of  $10,000  ^as  made  Augnst  5, 1886,  applicable,  how- 
ever, only  to  the  portion  of  the  river  above  the  lead  mines. 

Doabt  having  arisen  in  view  of  the  changed  condition  of  affairs  on 
aad  near  the  river  as  to  the  propriety  of  expending  this  appropriation 
at  ODoe,  a  special  report  was  made  to  the  Chief  of  Engineers  May  19, 
ldS7,  as  follows : 


• 


Beferring  to  my  request  of  April  8,  approTed  April  13,  for  authority  to  have  a  re- 
cwniiiwDce  mAdeof  New  River,  Virginia,  above  the  lead  mines  in  Wythe  County,  I 
hare  the  honor  to  state  that  I  employed  for  that  purpose  Mr.  W.  Proctor  Smith,  for- 
wbAj  of  the  Corps  of  Topographical  Engineers,  who  had  made  a  survey  of  that  part 
of  me  river  in  1878.  ^s  report  of  the  survey  may  be  found  in  the  Annual  Report 
•rtbe  Chief  of  Engineers  for  1879,  part  I,  pages538-545. 

Previooily  an  examiMition  of  the  same  portion  of  the  river  had  been  made  by  Mr. 
Sk  T.  Abert,  whose  report,*dat6d  February  7,  1875,  is  in  print  in  the  Annual  Report  of 
tlw  Chief  of  Engineers  for  1875,  part  2,  pages  13^-139. 

Boih  of  the  reports  referred  to  give  much  important  information  concerning  the 
put  of  the  nver  to  which  they  relate.  The  former  contains  three  estimates  for  the 
laprovement  of  this  stretch  of  the  river  of  62  miles  as  follows : 

(1)  For  a  2-foot  navigation  for  push  boats  60  feet  long^,  7  feet  wide,  and  car- 
lying  about  6  tons,  with  a  channel  not  less  than  30  lee  t  wide,  with  track- 
ins  and  towing  paths  at  the  falls  and  rapids $115,000 

(3)  For  a  steamboat  navigation,  with  a  channel  90  feet  wide  and  not  less 
thsD  3  feet  deep,  with  a  gra<le  always  less  than  1  in  400,  including  2ti 
locks  and  dams ". 1,200.000 

[X)  Form  5-foot  stream  navigation 1,600,000 

Cokmel  Smith  has  lately  inspected  the  upper  river  and  submits  a  report,  dated  May 
Id,  of  which  a  copy  is  herewith. 

Befeience  is  requested  to  what  was  printed  concerning  New  River  in  the  Annual 
B*^  of  the  Chief  of  Engineers  for  1886,  wbich  need  not  be  now  repeated. 

tpto  Joly  1,  1886,  the  money  available  for  the  upper  portion  of  the  river  bad 
>Boiinted  to  $10,000,  of  which  there  had  been  expended  $9.53^43,  leaving  a  balance 
ar|4G&57. 

lotbelaw  of  August,  1886,  there  was  a  new  appropriation  of  $10,000. 

The  season  for  work  in  the  river  in  that  section  is  short  and  it  was  too  late  to  make 
ceoDomical  beginning  after  August,  18t36. 

Forreasons  often  mentioned  m  annual  and  special  reports,  no  attempt  has  been 
Qideto  (Five  a  continuoos  navigation  of  the  New  River  (which  rises  near  the  line 
mweeii  North  Carolina  and  Virginia,  runs  nearly  north,  receiving  many  tributaries) 
V)  HiatoD,  on  the  Chesapeake  and  Ohio  Railroad,  where  the  Greenbrier  empties  into 
^-  A  obort  distance  above  the  Falls  of  the  Great  Kanawha  River  it  unites  with  the 
((toley  to  form  the  Great  Kauawha  River.  The  part  of  the  river  below  Hinton  is  in- 
c^ptble  of  being  navigable  except  at  very  great  expense,  and  by  resorting  in  some 
placfs  to  side  canals.  The  Chesapeake  and  Ohio  Railroad,  now  become  a  trunk  line, 
"*JiJt  open  the  bank  of  the  river  below  Hinton. 

The  portion  of  the  river  from  the  northern  border  of  North  Carolina  to  Hinton 
wwB  tbroQgh  a  very  picturesque  country,  sparsely  populated,  but  containing  a  great 
AwTuied  store  of  useful  minerals,  in  some  parts  covered  with  large  tracts  of  valu- 
Mis  timber,  In  others  admirably  adapted  to  agriculture  and  grazing.  The  most 
■prions  obstacle  to  a  continuous  navigation  of  tlie  river  above  Hinton  is  Foster's 
^*ns,  which  isolate  the  lead  mines  section  from  that  immediately  below. 
^  Eotiflutes  for  the  improvement  of  the  river  above  Hintou  to  the  lead  mines  have 
JJJ*n  Riven  in  previous  reports.  These  may  be  found  in  the  Annual  Report  of  the 
Cliief  of  Engineers  for  1873,  pages  842-854. 

Aa  Congress  has  never  given  such  a  sum  of  money  as  would  justify  the  proper  be- 
P^mgof  a  connected  project  for  a  continuous  navigation  from  the  North  Carolina 

^^  to  Hinton,  the  effort  has  been  to  apply  such  funds  as  were  supplied  in  ameli- 

""^i&g  the  condition  of  the  river  and  facilitating  its  use  as  a  means  of  enabling  the 

V^i«  to  carry  their  salable  products  to  the  railroads  which  were  in  connection 

^th  the  great  markets  of  the  Atlantic  and  the  valley  of  the  Mississippi.     In  carry- 
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ing  oat  this  idea,  there  has  been  spent  iu  the  past  ten  years  the  sum  of  $58,000  in  im- 
proving the  portion  of  the  river  iu  the  vicinity  of  New  River  Bndge,  which  is  the 
point  of  intersection  with  the  Norfolk  and  Western  Railroad.  The  sum  of  $34>000 
has  been  similarly  spent  on  the  portion  of  the  river  called  the  lowef  or  Greeubner 
section,  which  reaches  the  Chesapeake  and  Ohio  Railroad  at  Hinton.  » 

The  question  now  is  as  to  the  best  use  to  be  made  of  the  late  appropriation  of 
$10,000,  which  by  the  terms  of  the  law  can  only  be  spent  above  the  lead  mtnea.  As 
it  is  not  likely  Congress  will  in  the  near  future  suppiv  the  money  necessary  to  make 
Foster's  Falls  passable  and  thus  connect  the  upper  ana  middle  sections,  it  is  supposed 
the  same  policy  should  couiiuue  of  partial  improvement  in  connection  with  the  rail- 
roads. While  there  is  much  development  in  progress  and  more  in  prospect  for  the 
country  on  and  near  this  upper  section,  yet  the  recent  examinations  of  Colonei  Smith 
seem  to  indicate  that  while  the  rafting  of  timber  would  be  facilitated  by  spending 
the  available  $10,000  in  the  method  suggested  by  him,*  that  kind  of  navigation  is  al- 
ready practicable,  and  the  expenditure  of  the  money  would  not  be  advantageous  to 
any  important  extent  to  navigation  by  push-boat«.  Under  all  the  circumstances  it 
seems  unnecessary  to  spend  $10,000  on  the  upper  New  River  in  1867,  and  it  is  accind- 
ingly  recommended  that  the  money  be  held  in  reserve. 

The  recommendation  to  refrain  from  expending  the  money  was  ap- 
proved. It  may  be  added  that  the  improvement  of  New  River  above 
the  point  to  which  it  has  now  been  carried  would  be  qaite  exponsive, 
requiring  a  very  heavy  excavation  of  rock.  It  would  be  a  very  on- 
economical  proceeding  to  spend  the  available  appropriation  in  view  of 
the  very  small  benefit  it  would  cause.  It  does  not  revert  to  the  Treas- 
ury at  present. 

Precise  statistics  could  not  be  obtained  for  the  last  fiscal  year  for  the  reason  that,  no 
work  having  been  in  progress,  there  has  been  no  one  to  collect  them  firom  the  indi- 
vidual owners  of  the  bateaux,  that  alone  aie  employed  in  the  navigation  of  tiie 
river. 

Mmuy  statement, 

July  1,  1886,  amount  available $466.57 

Amount  appropriated  by  acTt  approved  August  5, 1886 10, 000. 00 

10,466.57 
July  1, 1837,  amount  expended  during  fiscal  year,  exclusive  of  liabOities 
outstanding  July  1, 1886 244.28 

Julyl,  1887,  amount  available 10,222.29 

r  Amount  (estimated)  required  for  completion  of  existing  project 159, 000. 00 

Amount  that  can  be  profitably  expended  on  lower  river  in  fiscud  year  end- 

'     ing  June  30,  1889 20,000.00 

I  Submitte<l  in  complianco  with  requirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1807. 


REPORT  OF  MR.   WILLIAM  PROCTOR  SMITH,   ASSISTANT  ENOINBBR. 

« 

Baltimore,  Md.,  May  18,  1887. 

Sir:  In  compliance  with  your  instructions  to  examine  the  resources  and  commerce 
of  the  section  of  country  in  Virginia  through  which  New  River  runs,  between  the 
mouth  of  Wilson  Creek  and  the  lead  mines,  a  distance  of  62  miles^  to  ascertain 
whether  they  would  warrant  the  expenditure  of  the  $10,000  appropriated  by  Con- 
gress in  August,  1886,  I  have  the  honor  to  report  that  on  Monday,  April  25,  I  went 
to  Wythevule,  Va.,  and  thence  to  Ivanhoe  Furnace,  in  Wythe  County,  on  New  Siver, 
2.6  miles  above  the  lead  mines. 

Making  the  furnace  my  starting  point,  I  examined  the  country  by  making  fre- 
quent horse-back  trips,  and  find  as  follows :  That  in  1885-^86  a  branch  railroad  was 
built  from  Martin's  Station  (now  Pulaski  City),  on  the  Norfolk  and  Western  Railroad, 
to  a  point  on  the  river  23  miles  above  New  River  Bridge,  and  about  the  same  distance 
by  rail ;  thence  tht^  road  was  0!>ntinued  up  to  Foster^  Falls  (6  miles  below  the  lead 
mines)  when  it  «>topped.     Much  work  was  also  done  on  this  road  between  Foster's 
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fUte  and  Ivanhoe  Fnniaoe,  which  is  to  be  resumed  at  once  and  completed  this  faQ. 
Hmhoe  Famftce  is  8  miles  abore  the  month  of  Cripple  Creek,  up  which  the  railroad 
ii  tonm,  and  is  now  called  by  its  name. 

This  road  ia  bnilt  principally  to  get  at  the  Iron,  lead,  zinc,  copper,  and  other  metals 
n  this  section.     The  charcoal  fnmaces  are  to  be  changed  to  coke. 

Abandance  of  timber ;  oak,  black,  white,  and  red ;  pine,  white,  and  yellow ;  and 
hemlock,  poplar^  ^T^^t  ^od  chestnut.  Some  of  this  is  found  at  Crooked  Creek,  but  the 
fonits  f^  heavier  at  and  above  the  mouth  of  Chest  not  Creek,  Smiles  above  Ivanhoe 
Pnmaoe ;  thence  the  timber  continues  all  the  way  up  the  stream  and  in  large  quan- 
tities in  Alleghany,  Ashe,  and  Watauga  counties.  North  Carolina.  The  Carroll  County 
Xioeral  Company  owns  450  acres  on  Crooked  Creek,  4  miles  up ;  and  730  acres  on 
Chestnut  Creek,  5  miles  up,  which  comes  to  within  H  miles  of  the  river  at  Dixon's, 
10.8  miles  above  the  furnace ;  this  property  is  full  of  black  oxide  and  sulphate  of  cop- 
per and  some  iron. 

Tht  great  ma^etic  vein  of  iron  ore  which  runs  through  the  country  crosses  the 
nver  here,  and  is  now  being  developed,  as  it  is  also  2  miles  above.  Further  up  the 
Kream  there  is  plenty  of  copper ;  in  fact  mmerals  and  timber  abound  beyond  the  usual 
amoimt  found  in  any  sectibn  of  the  same  dimensions. 

As  regards  the  commerce  proper  of  this  section,  I  may  say  that  throagh  the  mount- 
ains there  ia  little  else  for  transportation  than  timber  and  minerals ;  food  supplies 
have  frequently  to  be  brought  there. 

Above  the  mountains  the  people  raise  some  little  more  breadstuffs  than  they  use, 
which  aie  sold  into  North  Carolina,  off  the  river.  Horses,  stock  cattle,  and  sheep 
an  raised  in  very  considerable  quantities,  but  of  course  they  are  driven  to  market 
aod  do  not  affect  the  water  route. 

Oonsiderable  developments  are  being  made,  and  mineral  lands  are  much  sought 
after  and  readily  bought  and  sold. 

Tbe  Cripple  Creek  Railroad  Company  is  putting  up  a  new  iron  furnace  on  Reed 
blaad  Creek,  also  one  at  Foster*B  Falls.  « 

Iranhoe  Furnace  is  soon  to  be  changed  from  charcoal  to  coke,  and  so  are  several 
Hhen further  up  the  creek. 

A  survey  of  the  portion  of  the  river  under  consideration  was  made  under  your  di- 
netioD  in  September,  187d,  a  report  of  which  will  be  found  in  the  Report  of  the  Chief 
of  Engineers  U.  8.  Army,  for  1879,  Appendix  F,  commencing  at  page  539,  to  which 
▼ov  are  respectfully  referred,  for  it  gives  in  detail  much  information  with  regard  to 
tbe  Tcsources  of  this  country. 

From  the  above  showing  it  will  be  seen  that  in  timber  and  minerals  the  country 
aboonds.  The  qnestion  now  arises,  can  they  be  carried  down  the  river  through  the 
channel,  as  it  is  now  being  made  t  The  sum  of  |10,000  has  already  been  expended, 
pndndng  a  channel  20  feet  wide  and  2  feet  deep,  at  ordinary  summer  water,  to  within 
400  feet  of  Fowler's  Ferry,  6|  miles  above  the  lead  mines  and  3.65  miles  above  Ivan- 
boe  Furnace. 

Tbe  distance  in  given  from  the  furnace,  for  it  in  the  future  must  be  the  initial  point 
•f  this  work,  if  tbe  plan  of  making  the  improvement  tributarv  to  the  railroads  run- 
niof^sloDg  the  banks  of  tbe  river  and  crossing  the  same  is  to  be  adhered  to. 

The  grades  being  heavy  and  obstruct  ions  numerous,  it  was  decided  to  make  the 
chaaoel  only  20  feet  wide,  in  order  that  the  small  appropriations  might  be  made  as 
^aefal  as  possible.  This  width,  however,  does  not  permit*  walla  being  built  along 
▼hich  the  boatmen  could  move  and  pull  their  boats.  The  cm  rent  and  natural  chan- 
ael,  for  the  same  reason,  had  to  be  followed,  which  makes  the  new  channel  very  much 
cnrred  in  many  places  and  somewhat  difficult  to  navigate. 

With  an  appropriation  of  $5,000  the  channel  as  now  made  to  Foster's  Ferry,  6^ 
Biiles,  coald  be  widened  to  40  feet  and  the  walls  referred  to  bo  built  with  the  extra 
Bstehal,  and  by  an  increased  width  the  velocity  would  be  diminished,  thns  enabling 
bostato  go  np  as  well  as  down,  which  is  now  very  difficult  and  rarely  attempted. 

This  width  of  40  feet  could  be  carried  np  the  stream  at  a  cost  about  double  that  of 
the  20-foot  channel.  The  boats  referred  to  are  60  feet  long,  7  feet  wide,  and  3  feet 
^cfp.  carrying  about  6  tons. 

With  regant  to  rafting  timber,  the  channel  can  be  left  as  it  now  is,  with  the  ex- 
^tioo  of  straigbftening  two  points  in  Rogers's  and  cutting  off  two  bends  in  Wilkin- 
•on'a  shoals ;  in  fact  a  contract  has  been  made  to  raft  heavy  oak  timber  down  this 
chaanel  in  its  incomplete  state  this  sumtiier.  These  timbers  are  for  bridges  and  tres- 
tles on  the  Cripple  Creek  Railroad. 

Itisthonght  that  the  $10,000  now  under  consideration  will  make  such  a  channel 
tt  ^  as  Grayson  Sulphur  Springs,  6.6  miles  above  Ivanhoe  Furnace,  and  into  the 
timber  region ;  anyhow  it  will  make  it  as  far  as  the  New  River  Mineral  Company's 
ferry  at  Crooked  Creek,  5f  miles  above  the  initial  point, where  timber  can  be  had,  but 
Mt  in  soch  qoaatities  as  higher  op  the  river. 

h  may  M  well  be  mentioned  here  that  the  heavy  work  in  this  section  begins  at 
»S«n^  Shoals,  1.4  miles  above  Ivanhoe  Furnace,  and  continues  for  nearly  14  miles 
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throQgh  the  moaniains  (river  hills) ;  thence  to  the  moath  of  Wilsoa  Creek,  43  miles 
With  the  exception  of  two  falls,  10  miles  below  the  stream  mentioned,  the  stre»iii 
be  easily  and  cheaply  improved. 

A  map  (scale  6  miles  to  the  inch)  of  New  River  and  its  tribntaries^  from  its  f 
in  North  Carolina,  throaeh  Virginia,  to  the  mouth  of  the  Greenbrier,  m  West  Vi 
showing  the  railroad  following  and  crossing  the  same,  accompanies  this.* 

A  project  for  the  expenditure  of  the  |iO,000  last  appropriated  to  continue  tlte  im 
provement  for  the  purpose  of  making  a  channel  for  rafting  is  herewith  appended. 

Respectfully  submitted. 

Wm.  PrOCTOB  SlOTH. 

■ 

Col.  WiLIJAM  P.  CRAIQELILL, 

27.  S,  EngineerB. 


PROJECT    FOR   THE    £XPB2in>ITURB   OF    |10,000  APPROPRIATED   AUGUST  5,   1886,    POR 
CONTINUrNO  THE  IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA,  BETWEEN  THE  MOITTS 
OF  WILSON  AND  THE  LEAD  MINES  IN  WTTHB  COUNTY,  VIRGINIA. 

4  canoes,  at  $20 $dO 

6  rock  boats,  at  |25 125 

1  skiff,  at  $25 35 

Tools,  tents,  lumber,  rope,  chain,  and  camp  outfit 450 

680 

ROGERS'  LEDGES. 

(1.4  miles  above  Ivanhoe  Famace.) 
To  straighten  channel  and  widen  curve  at  upper  ledge ZOO 

WILKINSON'S  SHOALS  AND    LEDGES. 

(2.1  miles  above  Ivanhoe  Furnace.) 

To  widen  and  smooth  channel  at  forge  and  to  widen  at  curve  at  Fish  Trap ....       400 
To  finish  channel  at  upper  end,  not  completed  in  1885 ^ 300 

EARLT'S  SHOALS. 

(4.4  miles  above  Ivanhoe  Furnace.) 

10  ledges,  flat  slate,  25  to  3.5  feet  wide  each ;  almost  continuous  cutting ;  river 
broad;  length  about  300  feet ;  fall, 2.7  feet 1.800 

alley's  ledge. 
(4.9  miles  above  Ivanhoe  Furnace.) 

6  scattering  ledges,  about  25  feet  wide  each;  fkll,  6.45  feet •••  ....••      450 

GULF  SHOALS. 

(5.6  miles  above  Ivanhoe  Furnace.) 

Between  one-half  and  three- fourths  mile  long ;  lower  part  very  rough ;  runs  be- 
tween hills  on  either  side ;  water  swift ;  consists  of  20  ledges  slate ;  sometimes 
as  many  as  3  in  a  group ;  fall,  12.54  feet— 10  feet  in  less  thjAn  one-half  the  dis- 
tance   4,000 

CROOKED  GREEK  SHOALS. 

(5f  miles  above  Ivanhoe  Furnace.) 

5  ledges,  close  together ;  fall,21i  feet 375 

Map  omitted.~W.  P.  C.  ~ 


• 
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ORATSOX  SPBIXG'8  LBDOKS. 

(6.8  miles  above  I  van  hoe  Earn  ace.) 

I^Tc-eigbtbs  mile  in  length ;  fall,  8  feet ;  12  to  16  ledges,  10  to  '25  feet  wide 
each »1,695 

10,000 

Rather  a  small  amount  for  the  last  shoal,  bat  some  money  may  be  saved  from  the 
^IhetiL  Early's  Shoal  has  lieen  estimated  at  mnch  less,  previously,  but  in  fact  it  is 
vith  gttMt  difficulty  one  can  set  even  a  good  approximate  with  water  tolerably  high 
and  not  clear.  Sogers'  and  Wilkinson's  ledges  are  not  described,  as  they  have  been 
voiked  tbrongb  and  described  fnlly  in  reports  and  projects. 

In  view  of  the  difficulty  of  making  accurate  estimates  as  to  quantity  and  quality 
tf  the  material  to  be  removed  on  which  to  ask  bids  for  contracts,  it  is  respectfully 
iwoaunended  that  the  work  can  be  better  and  more  economically  carried  on  by  pro- 
curing the  labor  and  parohaaing  the  materials  in  the  open  market. 


£  £  4. 

preliminary  examination  op  coal  river,  west  virginia. 

United  States  Engineer  Office, 

BaXtimorej  Md.j  January  28, 1887. 

Gsisebal  :  Notice  was  received  October  4, 1886,  that  the  prelimiDary 
examination  of  Coal  River,  West  Virginia,  was  placed  in  my  charge, 
«k1  an  estimate  of  fnnds  for  making  it  was  called  for.  It  was  October 
^before  it  eoald  be  known  how  much  money  was  available  for  this 
object.    The  amoniit  was  very  small. 

A  reconnaissance  of  the  river  was  made  in  November,  1886,  by  Mr. 
Wm.  C.  Keynolds,  as  it  was  impracticable  for  me  to  attend  to  that  duty 
m  person,  owing  to  the  pressure  of  others  of  greater  importance. 

The  original  name  of  this  river  was  Cole,  but  the  present  name  is  a 
^ly  appropriate  one. 

The  following  account  of  the  river  is  taken  from  the  report  of  Mr. 
BejDolds : 

Cotl  River  empties  into  the  Great  Kanawha  River  12  miles  below  Charleston  and 
ibom  1  mile  aboTe  the  located  site  of  Lock  and  Dam  No.  7  of  the  Kanawha  River  im- 
pnTemeot.  Ascending  the  stream  from  its  month,  Coal  River  is  found  to  follow  a 
wy  winding  coarse  among  low  lying  hills  for  12  miles,  then  assuming  a  line  of  more 
piceliil  curves  until  a  point  is  reached  18  miles  up  where  the  river  divides  into  nearly 
•pttl  forks,  which  are  called,  respectively,  Big  and  Little  Coal  rivers. 

Ftqid  there  it  is  about  70  miles  to  the  heads  of  the  two  streams,  which  embrace  a 
vitcr-thed  averaging  IS  miles  in  width  or  over  1,000  square  miles  of  territory. 

With  the  exception  of  narrow  strips  of  bottom  land  boTilering  the  rivers  and  larger 
OMks,  the  whole  area  is  covered  with  hills,  which  gradually  increase  in  height,  be- 
{uuitDg  at  the  forks  with  300  feet  and  rising  to  a  height  near  the  heads  of  the  rivers 
^  I.90U  feet  above  the  adjacent  valleys. 

The  soil  is  naturally  rich,  even  to  the  mountain  tops,  and  the  country  generally 
wToid  of  the  ruggedness  characteristic  of  the  majority  of  streams  in  this  section  of 
Ae  State. 

Wliile  the  principal  pursuit  of  the  people  here  is  farming  for  self-support,  a  cpnsid- 
dble  bnsiness  has  been  carried  on  for  fifty  years  or  more  in  the  cutting  of  timber,  of 
«bieh  their  rich  mountain  slopes  contain  the  greatest  abundance.  Recent  estimates 
^Uee  the  amount  of  merchantable  timber  remaining  in  this  diHtrict  at  14,000  (B.  M.) 
«<^  per  sere,  One-tbirr\  of  this  I  would  judge  to  be  poplar,  one-tbird  dak,  and  the 
J*Jt  wtlnot,  hickory.  asV.,  etc.  But  the  lumber  bnsiness  languiHbes  now,  for  reasons 
viich  I  will  endeavor  to  explain  further  along ;  and  will  first  beg  to  call  your  atten- 
^^to  the  geological,  or  rather  mineralogicai,  features  of  the  country. 
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Coal  River,  as  its  name  implies,  is  remarkably  blessed  in  the  abandance  and  fice 
quality  of  its  coals.  The  monntains  embrace  above  water-level  that  portion  of  the 
coal  formation  lying  below  the  Pittsbargh  Seam  and  above  the  great  conglomerate 
rock,  a  vertical  distance  here  of  over  1,000  feet.  The  strata  lie  almost  horizontAl,  rising 
bat  little  faster  than  the  stream  as  we  ascend  the  valley,  allowing  vein  after  vein  of 
coal  to  appear  above  the'water- level,  until,  as  has  been  reported,  twenty  or  more  have 
been  counted  near  the  upper  waters.  The  coal  is  mostly  highly  bituminous;  yet 
some  of  the  Jower  strata  seem  to  be  suitable  for  gas  and  perhaps  cokin^j^  parposes. 
But  the  principal  claim  of  this  field  for  excellency  above  all  others  is  in  the  qnantity 
and  fine  quality  of  its  cannel  coal,  which  is  the  only  coal  that  has  ever  been  mined 
for  shipment  from  Coal  River;  and  a  history  of  the  enterprise  connected  with  the 
shipment  of  this  coal  bears  directly  upon  the  subject  of  river  improvement,  for  it  is 
in  consequence  of  the  abandoned  works  of  a  co-operating  navigation  company  that 
the  present  navigation  of  the  river  is  most  seriously  obstructe*^. 

The  Coal  River  Navigation  Company  procured  a  charter  from  the  State  of  Virginia 
March  17,  1849,  and  up  to  March  17, 1856,  the  State  paid  $96,000  on  her  stock  and  with 
this  sum  and  other  subscriptions  somewhat  exceeding  this  amount  the  company  had 
in  the  mean  time  constructed  eight  locks  and  dams  and  established  slackwaternari- 
gatiou  from  the  Kanawha  River  to  the  Poytona  cannel  coal  mines,  on  Big  Coal  Rirer, 
a  distance  of  34  miles. 

The  shipment  of  coal  was  commenced  in  1857,  and  continued  until  1861,  vhen  the 
breaking  out  of  the  war  put  ^  stop  to  operations.  After  the  war  the  company  was 
revived.  December  23,  1865,  and  tlie  name  changed  to  Navigation  Company  of  Coal 
River,  tlie  works  were  put  in  repair  and  kept  up  until  1882,  when  they  were  abandoned. 
In  my  examination  of  Coal  River,  as  I  have  been  for  a  long  time  generally  familiar 
with  all  parts  of  the  stream,  and  was  in  possession  of  the  notes  of  a  survey  whloh  I 
conducted  tiiree  years  ago  for  a  projected  railroad  from  the  month  of  the  riv^  to 
Walnut  Gap  at  the  head  of  Little  Coal,  I  deemed  it  best  to  confine  my  labors  in  the 
field  to  the  condition  and  present  status  of  the  works  of  the  navigation  company  above 
mentioned. 

All  the  dams  from  Nos.  4  to  8,  inclusive,  were  found  broken  to  their  foandationt 
and  ofierin^  no  obstruction  to  navigation,  but  Dams  2  and  3  are  still  kept  np  by 
parties  owning  flouring  mills  located  at  these  points ;  also  Dam  No.  1,  near  the  month 
of  the  river,  is  kept  np  by  the  owners  of  a  steam  saw-mill  operating  there. 

The  locks,  which  were  simply  cribs  of  timber  and  stone,  are  utterly  decayed  and 
wrecked  at  all  the  dams. 

Lumbermen  complain  of  these  obstructions  now  as  they  are  forced  to  tnm  their 
lo^s,  etc.,  adrift  in  the  stream  and  risk  the  chances  of  securing  them  again  at  some 
point  below  these  dams,  and,  as  a  high  tide  is  required  to  float  the  timbers  over  the 
dams,  the  rapidity  of  the  current  is  then  so  great  they  are  compelled  to  sufiTer  maeh 
loss  or  at  best  are  put  to  heavy  expense  in  regaining  their  property,  whereas,  were 
thitse  removed  the  lumber  could  be  put  into  rafts  as  in  former  times  at  convenient 
points  along  the  river,  and  these  could  be  manned  and  guided  down  the  stream  in 
safety  whenever  there  was  sufficient  tide  to  float  them.  That  these  dams  are  kept 
and  maintained  in  violation  of  law  there  can  be  no  doubt.  The  State  of  Virginia,  by 
act  January  31,  1834,  declared  this  river  a  public  highway  from  its  mouth  to  desig- 
nated points  some  25  or  30  mil(*8  above  the  forks,  and  the  franchises  granted  the 
navigation  company,  as  I  learned  at  the  office  of  the  secretary  of  state,  are  by  the 
State  of  West  Virginia  declared  forfeited,  both  by  reason  of  non-usance  and  by  £ul- 
nre  to  comply  with  the  act  requiring  a  certain  annual  tax  to  be  paid  by  such  corpora- 
tions in  order  to  perpetuate  their  franchises. 

Coal  River  is  a  stream  270  feet  wide  at  ordinary  low  water  at  its  mouth  and 200  fbet 
at  the  forks.    From  there  either  fork  carries  a  width  of  150  to  125  feet  for^  miles  up. 

The  bed  of  the  river  shows  solid  rock  exposed  in  very  many  places,  of  which  fSMst 
the  old  navigation  company  made  good  use,  as  nearly  all  their  dams  are  located 
where  the  rock  protrudes  above  the  general  bed  of  the  river. 

At  Lock  2  or  Lower  Falls,  6  miles  up,  there  was  almost  a  perpendicular  foil  of  10 
feet-,  at  No.  3  or  Upper  Falls,  11^  miles  up,  there  was  abont  8  feet. 

The  declivity  of  the  river  bed  frgm  the  forks  to  the  mouth,  including  the  two  falls, 
is  about  2  feet  per  mile,  or  35  feet  in  18  miles.  From  the  forks  up  Big  Coal  the 
slope  is  3  feet  per  mile  for  16  miles ;  up  Little  Coal  it  is  3  feet  per  mile  for  10  miles, 
3. 6  the  next  10,  and  a  few  miles  beyond  this  the  slope  increases  rapidlv  nntil  within 
5  miles  of  the  head  of  the  river  it  reaches  50  feet  to  the  mile.  With  well-constracted 
dams,  I  think  there  is  water  enough  to  maintain  slack  water  navigation  Hbe  year 
round. 

The  following  information  also  comes  from  a  reliable  authority,  Mr. 
H.  W.  Goodwin,  long  connected  with  the  navigation  of  the  river : 

About  the  year  1849,  Col.  William  M.  Peyton,  of  Virginia,  bought  a  large  tract  of 
land  where  Peytona  is  now  located,  contemplating  opening  and  operating  eannel  ooil 
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And  ifn|»TOTi]ig  the  river  hy  slaekwater  nayigfttioa.    He  probably  mined  and 

iiipped,  when  there  was  sofllcient  water  in  the  river,  50,000  bushels  of  cannel  coal 
■nor  to  1657.  About  1^3  or  1855  the  property  was  purchased  by  New  York  and 
niladelphia  parties,  forming  an  organization  known  as  '*  The  Virginia  Cannel  Coal 
Ooapany  "  and  "  Western  Mining  and  Mannfactnring  Company." 

In  the  year  1849  a  charter  was  granted  to  the  Coal  Biver  Navigation  Company, 
sad  preliminary  arrangements  made  to  commence  work,  funds  beiu^  raised  by  stock 
ssbseription,  and  contribution  from  the  Board  of  Public  Works  of  Virginia. 

Work  of  conatmction  progressed  very  slowly  until  the  year  1856  and  1857,  when 
■iae  locks  and  dams  were  completed.  Eight  were  locatea  on  Big  Coal  River,  and 
Lock  A  on -Lit  tie  Coal  River. 

In  the  year  1858  there  was  very  high  water,  injuring  three  or  four  of  the  locks  and 
dans  quite  badly,  and  retarding  the  shipment  of  coal  for  some  months.  They  being 
Impaired,  Uia  navigation  remained  uninterrupted  for  any  length  of  time  until  Septem- 
la*,  1861,  when  there  was  a  flood  such  as  was  never  known  in  the  valley,  injuring 
■Qte  or  less  all  of  the  locks  and  dams. 

Tbe  war  breaking  out  this  year,  the  coal  companies  operating  at  Peytona  closed 

tbeir  niinee,  and  the  river  remained  without  care  or  attention  until  the  year  1865, 

when  the  Peyt-ona  Cannel  Coal  Company  was  organized  by  Dr.  Henry  Du  Bois,  of  New 

HsTen,  Con n .     He  and  other  New  Torlc  capitalists  formed  the  organ  ization .   Through 

Us  influence  with  foreign  capitalists,  stock  was  taken  to  purchase  the  franchise  of 

Oal  River,  and  rebuild  the  old  locks  and  dams.    This  work  was  completed  by  the 

Ksfigafion  CompiMiy  of  Coal  River,  and  the  river  opened  for  the  passage  of  loaded 

te|ps  and  steamboats  in  the  spring  of  1867,  and  continued  so  without  serious  or 

lan%  delays  until  the  spring  of  18K1.    The  Peytona  Cannel  Coal  Company  •closed  their 

VMS  and  suspended  all  work  at  Peytona  December,  1880,  owing  to  the  decline  in 

tke  price  of  their  coal,  and  expense  of  operating  their  mines.    In  addition  the  locks 

nd  dams  had  become  very  much  decayed,  and  the  expense  of  thoroughly  repairing 

tftem  would  not  Jostify  the  outlay  of  money  by  the  stockholders  or  Peytona  Cannel 

Cotl  Company. 

Tie  following  figures  are  quite  accurate  as  to  the  cost  of  the  improvements  and 
diensintaining  of  the  river  works  from  year  1849  to  1891,  and  also  from  1865  to  1881, 
aide  by  the  Coal  River  Navigation  Company — 

Fran  year  1849  to  1861: 

Stock J112,975.00 

Board  of  Public  Works W.OOO.OO 

Boodsseoured  by  trust 54,212.54 

ToUs  collected 16,293.99 

Total  amoant  expended  by  Coal  River  Navigation  Company 279, 481. 53 

AaiOQat  expended  by  Navigation  Company  of  Coal  River,  repairing 

old  works  and  maintaining  same  from  year  1865  to  1860,  inclusive . .    282, 780. 70 
Fudforold  works  of  river  franchise 85>69&79 

368, 479. 49 

Tlhe  total  receipts  from  coal  and  other  sources  did  not,  on  an  average,  exceed  $5,500 
fcr  jesr  to  tiie  cndit  of  the  navigation  companies. 

Thsqoaatity  of  coal  shipped  i£>wn  Coal  River  from  the  first  opening  of  the  cannel 
Mtlodoes,  viz: 

Xiitd  and  shipped  by  Col.  William  M.  Peyton,  previous  to  the  improve- 

■cat  of  the  river  (estimated) bushels..  50,000 

By  tbe  Western  Mining  and  Manufacturing  Company : 

It&dand  1869 do 400,000 

YcarieeO do....  800,000 

l^  (estimated) do....  100,000 

^  Viiginia  Caon^  Coal  Company  : 

ladOsnd  1860 do....*  732,328 

1951 do....  22,047 

• 

Total  shipments  of  cannel  coal  up  to  1861,  inclusive do  —     2, 104, 375 

Tbe  Peytona  Cancel  Coal  Company  mined  and  shipped  from  year  1868 
to  1880,  incloaive bushels..  11,434,306 

Total  shipments  from  Peytona  cannel  coal-field  at  Peytona,  Boone 

County,  W.  Va bushels..  13,538,681 

«536,547,VA  tons. 
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The  following  shows  the  original  dimensions  of  the  several  locks  and  dams : 
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It  is  thought  that  with  good  and  well-constructed  looks  and  dams,  cheaply  mam- 
tained,  water  coald  he  secnred  to  operate  for  nine  months  during  the  year,  to  pnnn 
hoats  or  barges  drawing  from  3  to  6  feet  of  water. 

The  records  for  twelve  years  indicate  that  the  average  period  of  annual  ohstmotknft 
by  ice  was  about  thirty  days  and  that  the  whole  loss  of  timo  from  low  water  and  iee 
did  not  exceed  ninety  days  each  year  for  passing  boats  drawing  from  30  to  50  inches. 

A  survey  of  this  river  is  said  to  have  been  made  many  years  ago  by 
Oen.  W.  S.  Bosecrans,  or  under  his  direction.  I  have  seen  a  copy  of 
the  map  in  the  possession  of  Maj.  T.  L.  Brown,  of  Charleston,  Kanawha 
county.  The  report  I  have  not  seen.  There  is  no  doubt  of  the  exist- 
ence of  much  very  valuable  coal  and  timber  in  the  country  drained  by 
Goal  Biver.  Much  interesting  information  on  this  subject  can  be  found 
in  the  following  papers : 

(1)  Annual  reports  of  the  Navigation  Company,  especially  those  of 
1859  and  1866  by  Maj.  T.  L.  Brown,  of  Charleston,  Kanawha  coanty, 
kindly  loaned  me  by  Major  Brown. 

(2)  Besources  of  West  Virginia,  by  M.  F.  Maury  and  William  M.  Fon- 
taine, 1876.  * 

(3)  B^^rts  of  Mr.  John  6.  Stevens,  in  October,  1884,  and  of  Bern- 
hard  E.  Femon  to  Hon.  A.  S.  Hewitt^  in  1883,  loaned  me  by  Major 
Brown. 

(4)  Beport  on  the  property  of  the  Cabin  Creek  and  Coal  Biver  Land 
Association,  1886,  by  Maj.  Jed  Hotchkiss,  Staunton,  Ya. 

This  river  has  been  already  the  subject  of  a  slackwater  navigation 
under  the  authority  of  the  State.  The  locks  and  dams  were  not  con- 
structed in  the  best  manner,  probably  from  want  of  suffioieut  money, 
andjn  some  cases  the  locations  seem  not  to  have  been  judiciously  deter- 
mined upon.  The  works  have  gone  almost  completely  to  decay  and  it 
is  understood  the  charters  of  the  navigation  companies  have  no  longer 
any  force.    The  project  has  been  a  failure. 

The  owners  of  the  property  seem  to  prefer  the  construction  of  a  rail- 
road for  its  development.  From  the  information  available  it  is  esti- 
mated the  cost  of  improving  this  river  with  locks  and  dams  well  located 
and  bailt  would  be  not  less  than  $1,750,000,  this  estimate  having  in 
view  locks  with  chambers  25  feet  by  125  feet  in  the  clear  and  with  4  feet 
water  on  lower  miter  sill. 

It  is  doubted,  however,  whether  the  water  supply  would  suffice  for  a 
constant  navigation  of  4  feet.  More  detailed  observations  are  necessary 
to  settle  that  point.  The  annual  cost  of  maintenance  would  be  about 
$15,000. 
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IJDder  all  the  circumstances  I  cannot  consider  it  judicious  for  the 
leral  G-oremment  to  enter  upon  the  improvement  of  this  river,  at 
^t  at  this  time,  and  therefore  it  becomes  m}'  duty,  under  the  law.,  to 
that  in  my  opinion  the  stream  is  now  "  not  worthy  of  improvement 
Very  respectfully,  your  obedient  servant. 

Wm.  p.  Oraighill, 
Lieut  Col  of  Engineers. 

The  CsisF  OF  Engineers,  U.  S.  A. 


APPENDIX  F  F, 


IMPBOVEMBNT  OF  THE  HARBOR  AT  DULUTH,  MINNESOTA,  AND  AT  SU- 
PERIOR BAY  AND  ST.  LOUIS  BAY,  WISCONSIN^IMPROVEMENT  OP  THE 
HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAT,  MINNESOTA. 


MEPOET  OF  CAPTAIN  JAMES  B.  QVINN,  CORPS  OF  ENGINEERS,  OFFI- 
CBB  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  20,  1887,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


t  Harbor  at  Ooiuth,  Minnesota. 
1  Harbor  at  Saporior  Bay  and  St.  Louis 
Bay,  Wisconsin. 


3.  Harbor  at  Agate  Bay,  Minnesota. 

4.  Harbor  at  Grand  Marais,  Minnesota. 


United  States  Engineer  Office, 

Duluth^  Mmn.j  July  26, 1887. 

Gknbral.  :  I  have  the  honor  to  transmit  herewith  annual  reports 
^on  works  of  river  and  harbor  improvement  at  present  in  my  charge, 
fethe  fiscal  year  ending  Jane  30, 1887. 

These  works  were  transferred  to  me  from  Maj.  Charles  J.  Allen, 
Corps  of  En^neers,  on  the  2l8t  of  September,  1886. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 


The  Chief  op  Engineebs,  U.  S.  A. 


Captain  of  Engineera. 


FF  I. 

improvement  of  harbor  at  DULUTH,  MINNESOTA. 

The  act  of  Coo^in^ss,  approved  August  5, 1886,  making  appropriation 
for  the  continnation  of  improvements  at  the  harbor  of  Duluth,  Minn., 
provided  for  the  re-establishing  of  the  dock  line  on  the  east  side  of 
Bice's  Point.  As  it  was  possible  that  the  area  to  be  improved  might 
be  involved  in  this  change  no  prqject  for  the  commencement  of  work 
▼as  considered  till  this  question  of  new  location  of  dock  line  was  set- 
tled. 

The  location  of  this  dock  line  was  to  be  determined  by  the  village 
council,  subject  to  the  approval  of  the  honorable  Secretary  of  War. 

1935 
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Every  facility  was  afforded  those  interested  in  the  proposed  chaoge 
who  called  at  this  office  to  obtain  a  thorough  anderstanding  of  the  mi^j 
ter,  and  maps  were  supplied,  upon  which  the  different  lines  suggested  J 
were  drawn.    Much  discussion  naturally  occurred,  and  it  was  not  ontil 
the  latter  part  of  December  that  a  final  determination  could  be  secnred. 
The  loc9>tion  of  this  line  is  shown  on  the  accompanying^  map. 

The  extension  of  the  dockage  area  necessarily  absorbs  the  channel 
dredged  between  the  Duluth  Harbor  and  the  Connor's  Point  GhanneL 
It  is,  however,  stipulated  in  the  ordinance  establishing  the  new  dock  line, 
that  this  channel  is  to  remain  unobstructed  until  a  new  channel  shall 
have  been  substituted.  Practically,  but  little  use  can  be  made  of  the 
privileged  extension  before  a  new  channel  shall  have  been  created. 
The  old  channel  is  very  narrow  and  has  but  12  feet  depth  of  water.  It 
is,  in  consequence,  of  but  very  little  use  to  the  vessels  which  visit  the 
harbor  of  either  Duluth  or  Superior.  In  fact,  vessels  which  may  ar- 
rive with  partial  loads  for  both  ])laces  prefer  to  make  the  round-about 
trip  by  way  of  the  lake  at  considerable  expense  and  loss  of  time,  rather 
than  accept  the  .risks  of  navigating  the  shorter  channel  dredged  along 
the  old  Rice's  Point  dock  line. 

This  channel  is,  at  present,  of  service  mainly  for  the  tugs  and  ferry- 
boats which  ply  between  Duluth  and  Superior,  and  will  satisfy  this  mi- 
nor local  necessity  until  a  better  channel  is  provided. 

NEW  CHANNEL  EAST  OF  BICE'S  POINT. 

The  desirability  of  a  suitable  channel  to  connect  the  two  harbors  is 
indicated  in  the  accompanying  communications  from  the  (Chamber  of 
Commerce  of  Duluth,  herewith,  and  of  the  Chamber  of  Commerce  of  Su- 
perior, to  be  found  with  report  upon  that  harbor. 

It  is  gratifying  to  find  such  accordance  of  opinions  between  the  two 
places  upon  a  point  which  not  long  since  was  the  subject  of  such  fierce 
contention  and  strenuous  opposition.  It  is  certainly  a  very  conspicn- 
ous  indication  of  the  fact  that  the  commercial  importance  of  the  two 
places  has  at  last  reached  that  point  in  which  petty  village  rivalry  is 
supplanted  by  the  broad  and  liberal  views  entertained  by  large  cities 
upon  the  material  advantages  to  be  obtained  by  the  extension  of  facili- 
ties for  intercommunication. 

The  speedy  construction  of  a  new  channel  along  the  new  dock  line, 
east  of  Rice's  Point,  is  advocated.  In  order  that  the  United  States  may 
obtain  some  return  for  the  relinquishment  of  the  old  channel  to  the 
dock  owners  of  Rice's  Point,  it  will  be  sufficient  to  locate  this  new  chan- 
nel so  that  it  will  not  be  less  than  150  feet  from  the  new  dock  line.  The 
dock  owners  would  then  be  obliged  to  dredge  out  this  150  feet  between 
the  channel  and  their  docks  before  the  docks  would  be  accessible,  and, 
although  it  is  possible  that  shipping  moored  at  these  docks  might  oc- 
cupy a  large  portion  of  this  space,  it  is,  nevertheless,  a  very  material 
addition  to  the  available  harbor  area,  and,  I  think,  would  be  ample  re- 
turn to  the  United  States  for  whatever  interests  it  may  lose  by  aban- 
doning the  old  channel. 

The  location  of  this  proposed  new  channel  is  indicated  on  the  ius- 
comi)anyiug  chart  of  Superior  Bay,  etc.  It  would  be  8,650  feet  long, 
200  feet  wide,  and  have,  when  finished,  an  average  depth  of  17  feet. 

Amount  of  material  to  be  excavated,  622,200  cubic  yards. 

The  removal  of  this  material  (Including  contingencies)  would  cost 
$119,552,  which  sum  could  be  advantageously  expended  during  the  next 
season. 
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Acfaannel  150  feet  wide  would  cost  about  oue* fourth  less  mouey,  bat 
great  danger  that  passing  vessels  would  get  aground  and,  in 
kvoring  to  free  themselves,  seriously  ii^jure  such  channel  with  the 
jal  which  would  be  displaced  by  the  action  of  the  propellers. 

ENTBANCE  PIERS. 

The  piers  which  line  the  entrance  or  canal  through  Minnesota  Point 
in  a  very  decrepit  state.  These  piers  were  originally  bailt  by  the 
of  Duluth  and  railroads  centering  here,  and  were,  necessarily,  of 

experimental  character.  I  have  no  record  of  the  formal  transfer  of 
canal  and  piers  to  the  United  States,  but  I  understand  that  the 

itted  States  were  tacitly  yielded  possession  upon  its  assumption  of 
reinirs  and  preservation  of  the  works. 

The  canal  has  been  free  and  no  question  of  jurisdiction  has  as  yet  been 

for  a  short  time  the  present  piers  will  fulfill  the  object  for  which  they 
constmcted.    Until  the  exact  position  of  the  United  States  in  the 

lises  is  specifically  determined,  it  is  not  deemed  prudent  to  under- 
it  extensive  repairs  and  alterations.    It  is  hoped  that  this  question, 
well  as  some  others  concerning  the  location  of  a  bridge  crossing  the 
etc,  will  be  speedily  settled,  and,  until  this  occurs,  a  moderate 
pKpeiiditure  to  maintain  the  efficiency  of  the  canal  will  suffice. 
By  the  end  of  this  season  the  canal  piers  will  be  in  a  fairly  good  con- 
'^on,  as  far  as  can  be  at  present  determined,  although  the  stability  of 

piers  which  line  the  canal  is  a  subject  of  much  uncertainty  and  anx- 

r,  and  it  is  quite  impossible  to  predict  the  extent  of  damages  to 
which  may  result  from  the  first  severe  stonh. 
{The  substructures  of  the  piers  are  not  believed  to  be  sufficiently  sub- 
hntial  in  character,  or  properly  placed,  to  warrant  the  erection  upon 
km  of  masonry  superstructures.  They  will  likely  have  to  be  taken  out 
pi  replaced  by  new  work  at  considerable  expense. 
The  commercial  importance  of  this  port  would  certainly  warrant  the 
tpeoditoie  of  a  much  larger  sum  than  would  perhaps  be  required  to 
ttirdy  replace  the  present  canal  piers  with  structures  of  hewn  stone,  but 
k  statistics  of  the  port  appear  to  me  to  plainly  indicate  that  the  time 
^M)t  &r  distant  when  an  aZdditional  canal  will  be  requisite,  and  that 
K  at  present  it  is  prudent  to  delay  the  reconstruction  of  the  old  piers 
Mil  the  requisite  information  regarding  the  new  canal  can  be  per- 
Med. 

Owing  to  the  uncertain  stability  of  the  canal  piers  a  reserve  fund 
kmld  he  providcMl  with  which  to  repair  damages,  and  this  fund  should 
k  Rudntained  at,  at  least  $10,000.  This  amount  should  be  available 
k  next  season's  repairs,  etc.  • 

HABBOB  BASIN. 

The  basin  or  firee  anchorage  area  of  the  Duluth  Harbor  has  been 

loally  enlarged  until,  by  the  end  of  this  season,  it  will  comprise  107 

dredged  by  the  United  States,  and  about  19  acres  dredged  by 

i^te  parties  in  front  of  their  docks,  which  together  make  the  entire 
boanded  by  the  docks  «H)ual  to  about  126  acres. 

I^e  part  dredged  by  the  United  States  has  an  average  length  of  about 

10  feet  and  an  average  width  of  l^bout  1,500  feet.    The  depth  is 

thtly  over  16  feet. 

Iftis  area  is  as  large  as  was  recommended  as  adequate  by  the  Board 

fBogineer  Officers,  convened  in  1881,  to  consider  this  subject. 
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When  it  is  understood  that  a  good  many  slips  and  docks  lia^o  beei 
recently  constructed,  any  one  of  which  may  be  said  to  add  to  the  at 
chorage  space  of  the  harbor,  the  present  area  may  be  considered  to  b 
sufficient  for  the  present. 

It  will  eventually  be  necessary  to  extend  it,  shortly,  on  down  the  ba 
between  the  Park  Point  and  Bice's  Point  dock  line,  but  this  exigenc 
can  be  partially  met  by  the  dredging  of  the  channels  parallel  wiUi  tb 
dock  lines  in  this  locality. 

PARE  POINT  CHANNEL. 

The  Park  Point  dock  interests  have  not  developed  as  yet,  and  it  i 
believed  that  the  construction  of  the  channel  recommended  by  the  Boar 
of  Engineer  Officers  in  1881  would  meet  present  and  immediate  proi 
pective  requirements. 

The  estimated  cost  of  a  channel  100  feet  wide  and  16  feet  deep,  pa 
allel  with  the  Park  Point  dock  line,  was  placed  at  $15,800.  Th 
amount  could  be  advantageously  expended  next  season. 

NORTH  SHORE   OF  SAINT  LOUIS  BAY. 

The  present  accessible  dockage  area  is  nearly  all  occupied,  or  wi 
shortly  be  occupied,  by  shipping,  docks,  elevators,  etc.,  and  manufac 
uring  establishments  and  similar  enterprises,  requiring  access  to  na^ 
gable  water,  have  been  obliged  to  seek  less  expensive  sites,  and  hav 
accordingly,  located  along  the  north  shore  of  St.  Louis  Bay  and  on  tl 
banks  of  the  St.  Louis  Biver. 

The  location  of  several  important  manufactories  in  this  locality  is  9 
sured,  and  some  are  already  in  process  of  erection.  It  is  just  as  diffict 
to  predict  the  prospective  magnitude  and  importance  of  these  new  i 
dustries  as  it  was  that  Duluth  should  become  one  of  the  greatest  gra 
markets  in  the  world. 

If,  with  the  present  inadequate  navigable  channels  available,  larj 
manufacturing  associations  do  not  hesitate  to  establish  their  works 
the  localities  mentioned,  it  is  safe  to  infer  that  the  inducements  wou 
be  greatly  augmented  if  easy  access  to  deep  water  was  assured.  T 
excavation  required  to  give  a  good  channel  through  the  St*  Loi 
Bay,  from  deep  water  at  Eice's  Point  to  deep  water  at  Grassy'  Poii 
would  prove  a  serious  embarrassment  to  private  enterprises,  althong] 
have  no  doubt  it  would  be  provided  for,  whatever  the  hardships  mig 
be,  but,  in  view  of  the  commercial  advantages  which  are  certain  to  £ 
crue  to  the  commerce  of  the  country,  and  the  further  fact  that  sa 
channel  must  lie  within  the  navigable  waters  over  which  the  Genei 
Government  holds  jurisdiction,  indicates  the  propriety  of  this  work  beii 
national  instead  of  private  in  origin. 

A  dock  line  has  been  established  between  the  deep  water  at  fiio 
Point  and  Grassy  Point.  The  proposed  channel  is  located  150  feet  oi 
side  this  dock  line,  and  if  constructed,  as  shown  on  accompanying  trt 
ing  of  St.  Louis  Bay,  would  have  a  length  of  12,900  feet  and  a  wid 
of  200  feet,  a  depth  of  17  feet,  and  would  cost  $163,800.  If  it  is  ma 
but  100  feet  wide  it  would  cost  about  $82,000.  The  lOOfoot  chani 
could  be  excavated  in  one  season.  It  is  important  that  this  channel 
excavated  at  as  early  a  day  as  possible. 

SAINT  LOUIS  EIVBR. 

It  is  rumored  that  several  large  flouring  mills  will  be  shortly  esta 
lished  on  this  river,  in  the  vicinity  of  Fond  du  Lac.  There  is  splend 
water  power  for  such  establishments  on  this  river,  and  it  is  within  t 
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Bge  of  possibUities  that  some  improvement  to  the  channel  of  the  St 
Niis  River  may  be*  required  shortly. 

There  is  almost  nninterrnpted  navigation  for  vessels  drawing  12  feet 
water  as  far  as  the  log-boom^  below  Fond  du  Lac. 
The  tracing  showing  the  channel  of  this  river  as  far  as  the  first  rapids 
eomfMoiies  this  report,  bnt  no  estimate  of  the  cost  of  improvement  is 
Admitted  at  present,  for  the  reason  that  the  developed  interests  are 
ft  sufficiently  defined  to  indicate  the  character  of  work  required. 

FACILITIES  FOE  INSPECTION. 

The  extent  of  the  areas  covered  by  the  improvements  in  Superior  and 
L  Louis  Bays,  and  the  very  limited  time  available  for  taking  sound- 
igs  and  making  other  necessary  examinations,  not  to  mention  the  large 
Boant  of  inspection  service  necessary  during  the  working  season, 
lakes  it  desirable  to  have  some  other  means  of  transportation  than  that 
Eorded  by  ordinary  rowboats. 

A  small  steamlaunch  has,  I  think,  become  necessary,  audit  is  hoped 
kat  provision  for  the  purchase  of  one  may  be  made. 

Delivered  at  Duluth,  Minn.,  a  suitable  steam-launch  should  not  cost 

rer  $2,000. 

R^UMi  OF  BECOMMEXDATIONS. 

new  chaanel  east  of  Rice's  Point,  inclading  contingencies tll^*  ^52 

repairs  to  cansl  or  entrance  piers 10,000 

Park  Point  Channel 15,800 

dredging  channel^  north  shore  of  St.  Louis  Bay 812,000 

steamlaaneh,  for  inspection,  etc 2,000 

Total 229,352 

work  is  in  the  collection  district  of  Dalath,  Minn.  .  Daluth,  Minn.,  is  the 
port  of  entry.    The  nearest  light-house  is  situated  on  the  south  pier  of  Duluth 
,  Minn. 

LOT  OF  APPBOPRIATION8  FOR  IMPROVING  HARBOR  AT  DUBUTH,  MINNK80TA. 

act  of  Congress  approved  March  3, 1871 $60,060.00 

actof  Congress  approved  June  10, 1872 50,000.00 

~  from  act  approved  March  3, 1873 36,049.20 

aetof  Congress  approved  June  23, 1874  10,000.00 

act  of  Congress  approved  March  3, 1875 :^,  000. 00 

aetofCongreesapproved  August  14, 1876 15,000.00 

act  of  Coogreas  approved  June  18^  1878 30,000.00 

set  ofCongress approved  March  3,  1879 2G,000.00 

aetof  Congress  approved  June  14, 1880  25,000.00 

aetofCongreesapproved  March 3, 1881 40,000.00 

act  ofCongress  passed  August  2,  1882 45,000.00 

aetofCongressapproved  Jnly5, 1884 45,000.00 

aetofCongreesapproved  August  5, 1886  56,250.00 

Total 472,299.20 

The  following  statement  shows  the  manner  in  which  the  appropria- 
^ns  have  been  expended.    The  amount  expended  under  the  different 
of  work  includes  the  cost  of  soundings,  superintendence,  buoy- 
and  contingencies. 

TOTAL  AlfOUXT  EXPENDED  TO  JUNE  30,  1887. 

kkwater $110,000.00 

ialpien,ete 65,616.63 

ring 252,936.17 

red  by  Chief  of  Bngineers 227.90 

Total 428,780.70 

sraiiable  Jaly  1, 1887 $43,518.50 

ig  liabUitiea  Jaly  1, 1887 1,107.58 
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AMOUirr  SXPEKDBD  PRIOR  TO  PRESENT  PROJECT. 

Breakwater fHO.OOO.C 

Canal  piers,  eto 45,698.2 

Dredging,  etc * 114,953.4 

Total 270. 651.  C 

AMOUNT  EXPENDED  UNDER  PRESENT  PROJECT  (ADOPTED  IN  1881)  TO  JUNE  30,  IS& 

Canal  piers,  etc $19,918.2 

Dredging,  etc 137,962. ( 

Beserved  by  Chief  of  Engineers S2S7.1 

Total : 158,128.( 

Estimate  for  carrying  oat  present  project,  adopted  in  1881 212, 968w  2 

Increased  cost  for  reasons  stated  in  annaal  report  of  Migor  Charles  J.  Allen 
for  1884 92,435.i 

Total 3Q5,4S4.< 

Amount  appropriated  ander  present  project 186,250.< 

Balance  required  for  present  project 119,174.4 

Additional  amoant  required  for  new  worlc 885,352.  < 

Total  required  for  extended  project 404,506.^ 

Amount  required  annually  for  presorting  and  maintaining 10, 000.  i 

Money  statement 

July  1|  1886,  amount  available $1,772. 

Amount  appropriated  by  act  approved  August  5,  1886 56, 250.  i 

58,022. 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $14,731.50 

July  1,  1887,  outotanding  liabilities 1,107.58 

15,839.1 

July  1,1887,  amount  available 43,183. 

(Amount  (estimated)  required  for  completion  of  existing  project 590, 776.  • 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1889  229, 352. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9iract  for  prapoaals  received  for  dredging  in  the  harbor  of  Duluthf  Jfiim.,  repaire  to  i 
piere  of  oanal  and  placing  hnoye  in  the  harbor^  and  opened  April  7,  1^,  at  Dului 
Minn.,  by  Capt.  Jamee  B,  Qamn,  Corpe  of  Engineers, 


Ka 


I 
2 
8 
4 
5 
6 

7 
8 


Names  and  addresies  of  bidden. 


Carkln,  Stioksey  A,  Cram,  East  Saginaw,  Mioh , 

Truman  &.  Cooper,  Manitowoc,  Wis 

Peter  Lambert,  Dalnth,  Minn 

NorrisG.  Dodge,  CbicMO,  111 

Benseler  R.  Dodge,  Fulton,  N.  Y 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay, 
Wis 


CharieiiS.  Barker,  Dnluth,  Minn 

Williams,  Upham  Se,  Co.,  Dnluth,  Mino. 


Prices  bid 
for  dredg- 
ing, per  cu- 
bic yard. 


10 


18 


Total  pri 
bid  for  re- 
pairs to  the 
piers  of 


$10,705w75 


7,800.00 


Total  prlc 

bid  for 

placing  2 

Dvoysii 

thehartM 


$376. 
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Contracts  were  awarded,  with  the  approval  Sf  the  Chief  of  Engineers,  as  follows: 
|T»  WilliamBy  Upham  A  Co.,  for  dred^ng ;  Charles  S.  Barker,  for  repairs  to  the  piers 
n  canal  and  for  placing  boovs  in  the  harbor. 

iDredgmg  to  be  commenced  on  or  before  May  15, 1887,  and  completed  by  October  1, 
■67.  Kepaits  to  the  piers  of  canal  to  be  commenced  on  or  before  May  15,  1887,  and 
■Doipleted  by  September  1,  1887.    Buoys  to  be  set  in  the  harbor  by  June  1,  18cf7. 


ik&lraei  of  propoMoU  reoeiredfor  vlacing  a  new  crib  and  driving  close  piling  in  old  crib  at 
mUer  emd  oftoaUh  pier  of  Dulutk  Canal,  Minnetoiaf  and  opened  Jane  31, 1887,  at  Du' 
lath,  MtJia.y  hg  Capt,  James  B.  Qainn,  Corps  of  Engineers, 


Names  and  addresses  of  bidders. 


i    Cteile*  a.  Barker.  Dnlnth,  ICinn 

1 .  8teela  Broihers  A,  Co.,  Dntatb,  Hinn..^. 
I  ^  WmiMB  L.  MftT^nnatn.  DalaUi,  Minn ... 


Total 

prices  bid 

for  tbe 

work. 


$2,050 
8,394 
8,M9 


CoQtract  awarded  to  Charles  S.  Barker,  with  the  approval  of  the  Chief  of  En* 
^meeiB. 

Contract  dated  June  24,  1887.  Work  to  be  commenced  on  or  before  July  1,  1887, 
'  *  emnpleted  on  or  before  July  2*^,  1887. 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels. 


7  to  Jane  30, 1887  ^ 

ig  period  In  1S8« 


Namber  of 
vessels. 


788 
600 


188 


Tonnage. 


614.019 
495,282 


119.687 


iports  for  lf*y  and  Jmoe,  1887 


$1, 523, 546 


Myeats  of  wheat  for  ICay  and  June : 

1987 boshels..  8,78^600 

do....  5,089.313 


do....  3.649.287 


.tons, 
.do... 


301,600 
124,900 


Kseeipte  of  ootti  for  ICay  nad  Jane: 

]»7 

86 

laenaee •. do....       176,700 

ArrivaUand  clearances  of  vessels  for  1885  and  1886. 


Vessels. 


2,02! 
1,797 


224 


Total 
tonnage. 


Averafre 
tonnage. 


1,569,068 
1.371. 


197,199 


776 
763 


13 
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Comparative  aiatemeni  of  arrivals  aUd  clearances  of  vessels  at  Duluikfor  ten  yearm. 


Tears. 


1877. 
1878. 
1879. 
1880. 
1881. 


Arrivals. 

Clearancea. 

Total. 

320 

828 

657 

406 

843 

748 

6U2. 

487 

989 

524 

S24 

1,048 

G6G 

000 

1,326 

Yean. 


1882. 
1«83. 
1884. 
1885. 
1886. 


ArriTals. 


833 
706 
888 
898 
1,026 


ClearaDcea. 


779 
MI3 


Importn  for  year  1886: 

Value $69,89e.« 

Diiticfl 8.765.S 

ExporU  for  year  1886,  value 2,410, 847.« 

The  '*  in  transit"  trade  for  1885  and  18^6. 


Years. 


1886. 
1885. 


Talae  of 
merohandise. 


$94,510.00 
96,385.00 


BatieA. 


4IB,  971.1 


The  following  table  gives  the  receipts  and  shipments  of  wheat  for  sixteen  years 
Dnluth: 


Years. 


Year  ending  December  31, 

1886 

1885 ... 

1884 

Year  ending  AagnHt  31, 

1883 

1882 

1881 

1880 


Uecelpts. 


HutheU. 

22.  .W2, 574 
14,869.675 
13, 722, 930 

4, 707.  803 
3. 2tS6. 242 
3. 332, 176 
1,  347,  679 


I 
Shipments. 


ButheU. 

17. 668, 251 
14. 06.%,  775 
11,551,582 

4,586,908 
3.325,498 
2, 865. 536 
1, 453, 674 


Years. 


1879 
1878 
1877 
1876 
1875 
1874 
1873 
1872 
1871 


Receipts. 

Shipnenta 

SuOuls, 

BuOkeU. 

1,524,065 

1.487.22: 

1,803,090 

1,782,351 

460,506 

603.  AM 

1,451,190 

1,878,80! 

1, 137, 721 

1,081,19^ 

2.407,476 

2,424.171 

1,981,453 

1.583.17: 

931.6(1 

951.041 

556,783 

&44.84t 

Total  freight  received  and  shipped  by  the  Salut  Paul  and  Dultith  and  Northern 
cific  railroads  at  Duluth,  during  18!)6,  3,354,959,541  pounds. 


Receipts  of  coal  and  flour  at  Duluth, 


Years. 

Coal. 

Floarfor 
shipment 
eaatward. 

lAfiff       

Tons. 

732,000 

505,000 

BarrOs, 
1. 48S,  S70 

1885 

1.076. 0-4 

Tnm^AJio     *---  ...*••  ••••■•  ••-••■  •«>••*  •••>••  ••••••  •••>>•  ••••••  ••••••  •••• 

137.000 

407,530 

Grain  shipments  by  lake  from  Duluth, 

- 

Year. 

Wheat. 

Corn. 

Oats. 

Barley. 

Flaxseed. 

Total. 

1886 

Bushel*. 
17,668,251 
14,065,775 

Bushel*. 
121, 871 
98,287 

BushOs. 
500 
91.2G9 

Bushsl*. 
21.407 
38,681 

BushOs. 
5,226 

Bm^uis. 

17.817,26ft 

1885. 

14,289,012 

TflPn^AMA              .     ... 

3,602,476 

28.684 

6^220 

8,628.243 

TtonrTiiiTi 

00,760 

17,274 
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The  receipts  of  coarse  grains,  sach  as  corn,  oats,  barley,  and  flaxseed,  were  291,652 
tashelB  daring  1836. 


GRAIN  BTORAOE. 


Basbelfl. 


Graiiistora^  capacity  December  31,  1886 11, 150,  WO 

In  coarse  or  coa^tractiou  to  be  completed  by  September  1,  1837 8, 050, 000 

Total 19,200,000 

Lake  freight  rates  from  Daloth,  daring  18S6,  averaged  fromS^  cents  early  in  the 
ttaaoTi  in  B^  cents  at  the  close. 

Opening  and  closing  of  navigation. 


Ycftn. 


Wi,  tnX  boat  departed 


Openini;. 


April  27 
April  7 
May     4 


Closing. 


November  29 
Boceniber  14 


lCQiTm.->The  dAtea  of  openioi;  andclraiins  of  Dari^atiun  by  yearn.  ISftVdl.  aro  given  in  Annual  Re 
p0rt  iff  tbe  Chic'f  of  Bogineera  fur  1885. 


mtttkr  op  tub  chamb1br  of  commrrce  of  dulutit,  minnesota. 

Chamber  of  Commerce,  Secretary's  Office, 

Duluth,  Minn.^  July  6,  lc^87. 

Sir  :  At  a  iiieoting  of  tbe  board  of  directors  of  this  chamber,  held  July  1,  the  in* 

lekMed  memorandum  of  the  improvements  needed  during;  tbe  ensuing  year  was  unani- 

■OQsIy  adopted  as  an  expression  of  the  views  of  the  chamber  and  of  the  business 

<ommanity  generally,  and  the  secretary  was  directed  to  transmit  the  same  to  you 

fiir  your  information,  with  the  request  that  estimat-es  for  the  woriv  be  included  in 

[7oar  report  to  the  Government,  soon  to  be  rendered. 

With  gre^it  respect,  truly  youre, 

Wm.  F.  Phelps, 

Secretarg» 
Capt.  James  B    Quinn,  U.  S.  A. 


MEM0RA2a>CM    OF    IMPROVEMEN'TS    NEEDED    IN    TUB    HARBOR    OF  DULUTII  DURING 

THE  YEAR  Ied8-*H9. 


The  Chamber  of  Commerce  of  Daloth  respectfully  submits  for  tbe  consideration  of 
tbe  Government  the  following  memorandum  relating  to  the  work  to  be  done  in  the 
Wbor  of  Daloth  during  the  next  year  : 

Tbe  commerce  of  Duluth  has  increased  and  is  increasing  so  rapidly  as  to  demand 
improvements  on  a  far  greater  Kcale  than  at  auy  previous  time. 

The  custom-hoofie  reports  for  the  season  of  ISSo  give  an  aggregate  of  arrivals  and 
clearances  of  vessels  at  this  harbor  of  2,181,  with  a  tot<al  tonnage  of  1,694,8(54  tons, 
beinje  an  average  of  aboat  800  tons  each,  and  indicating  a  constant  increase  in  the 
DDmbe.r  and  carrying  capacity  of  the  A^essels  doing  buKiness  here. 

Wifb  tbe  improvements  projected  and  in  progress  at  the  Sault  Ste.  Marie  Kivor 
and  Canal,  the  nnmber  and  draught  of  vessels  arriving  here  will  be  still  further  aug- 
mented, rendering  the  improvements  herein  indicated  still  more  imperative. 

Tbe  valoe  of  onr  exports  to  foreign  countries  in  1886  was |2, 419, 847 

Shipments  of  wheat bushels..  17,668,251 

Sbipments  of  floor barrels..     1,500,000 

Receipts  of  coal  by  lake tons..        7;J6,000 

Receipts  of  oil  by  lake gallons..     3, 141,900 

Receipts  of  flsh pounds..        872,437 

Baooipis  of  railway  iron tons..  75,040 


STJPERIOl 

ition     of     Ixn-pi 


icALc   or   recT. 


^^fei^  ^f%€i  y^Jes^^c/  A 


#/»ar«c4 


/y( 


ISCONSIN 
POINT 


t~ ^yjl  rc.'-- — •" 


[ 


^ 
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F  F  2. 

niPROVEMENT  OF  HARBOR  AT  SUPERIOR   BAY  AND  SAINT  LOUIS  BAY, 

,     WISCONSIN. 

The  piers  of  the  nataral  entry  to  Saperior  Bay  have  been  gradually 
cxteDded  antil  they  have  reached  the  following  lengths :  North  Pier, 
3,150 feet ;  Soath  Pier;  2,500  feet. 

The  saperstrnctare  of  both  these  piers  is  in  a  more  or  less  decayed 
state,  and  will  reqnire  a  large  sam  of  money  to  pat  them  in  good  re- 
pair. 

Of  the  money  appropriated  by  act  approved  Aagnst  5, 1886,  a  por- 
tioo  was  allotted  for  the  repairs  of  these  piers,  bat  upon  sabsequent 
consideration  it  was  concluded  that  the  amoant  would  not  effect  mach* 
in  the  way  of  general  repairs,  <and  might  be  mach  less  than  necessary 
to  repair  possible  damages  resulting  from  storms. 

At  present^  the  piers  answer  the  purpose  for  which  they  were  con- 
structed, but  there  must,  sooner  or  later,  come  a  time  when,  from  storms 
or  other  causes,  extensive  reconstruction  will  be  imperative.  Ordinary 
pradence  indicates  the  propriety  of  accumulating  a  sufSicient  fund  to 
meet  such  exigency.  In  fact,  since  a  further  extension  of  the  piers  will 
soon  be  necessary,  it  appears  likely  that  the  time  is  not  far  distant 
when  this  entry  will  be  abandoned  for  a  new  construction  in  a  more 
generally  useful  place. 

To  replace  the  superstructure  of  these  piers  with  concrete  faced  with 
stone  wonld  cost  over  $280,0^0.  In  addition  to  this  it  must  be  under- 
stood that  very  soon  each  pier  will  have  to  be  extended  500  feet  to 
insure  proper  depth  between  them  at  the  outer  ends.  This  extension 
will  cost  not  less  than  $100,000.  Since  the  advance  of  the  shore  line  on 
the  south  side  of  the  piers  averages  46  feet  a  year,  at  the  end  of  eleven 
or  twelve  years  a  further  extension  would  bo  necessary,  and  if  20  feet 
depth  is  required  to  conform  to  depths  required  shortly  in  other  ports, 
the  expense  of  maintenance,  extension,  etc.,  of  this  entrance  would  be 
increased  beyond  any  warranted  expenditure  on  account  of  benefits  to 
the  commerce  which  may  use  it-. 

The  channel  between  the  piers  makes  an  abrupt  bend  at  the  point 
where  it  enters  Superior  Bay.  A  vessel  entering  during  a  severe  sterm 
consequently  has  great  difficulty  in  following  this  channel,  and  this  de- 
fect can  not  be  remedied  for  the  reason  that  the  Kemadji  £iver  enters 
the  bay  so  near  this  entry  that  the  bar  which  it  maintains  at  its  mouth 
will  not  permit  a  change  in  the  location  of  the  channel  ^  in  fact,  the 
shoaling  in  the  ship  channel  near  the  entry  is  doubtless  due  to  the 
detritns  of  this  river. 

As  far  as  the  wishes  of  navigators  are  concerned  the  location  of  an 
entry  opposite  the  point  where  the  St.  Louis  River  enters  Superior  Bay, 
or  at  about  the  middle  of  Minnesota  Point,  wonld  be  better  than  to 
maintain  two  separate  entrances  to  the  same  bay  as  at  present,  but  the 
existence  of  a  suitable  channel  between  Dnluth  .Harbor  and  the  Su- 
perior Bay  Channel  would  contribute  much  to  their  convenience  and  be 
of  much  benefit  to  the  city  of  Old  Superior. 

Whatever  may  be  the  outoome  of  these  specmlations  it  does  not  seem 
proper  to  advise  the  annual  expenditnre  of  a  greater  sum  than  $10,000 
for  the  maintenaD(5e  of  the  entry  piers,  and  $5,000  for  dredging  and 
mstntainlng  channel  in  their  vicinity,  a  total  of  $15,000,  which  amount 
esn  be  expended  jndiciously  next  year. 
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BASIN  AT  OLD  SUPEBIOB. 

This  free  anchorage  area  has  been  extended  from  year  to  year,  an 
vrill  be  deepened  and  improved  dnring  the  present  year.  Its  dimei 
sions  will  then  be  ample  for  the  accommodation  of  all  the  commeicii 
enterprises  located  in  its  immediate  vicinity. 

It  is  liable  to  shoaling  from  the  fact  that  the  Nemadji  Biver  d< 
bouches  near  it,  and  some  of  the  sediment  of  this  river,  nnder  certai 
circumstances,  is  deposited  over  the  area  being  dredged.  To  preserx 
this  area  at  present  depth  the  snm  of  $2,000  will  be  required  for  nei 
season. 

CHANNEL  IN  SUPEBIOB  BAY. 

Most  of  the  shipping  which  uses  the  Superior  entry  proceeds  on  n 
the  bay  to  Connor's  Point  and  West  Superior. 

The  importance  of  this  commerce  can  best  be  ascertained  from  th 
inspection  of  the  statistics,  and  the  letter  from  the  Ohamber  of  Com 
merce  of  West  Superior  which  accompanies  this  report. 

I  can  but  briefly  allude  to  it  as  simply  marvelous,  particularly  whei 
one  stops  to  consider  the  difficulties  that  vessels  must  encounter  he 
tween  the  entry  and  the  docks  at  West  Superior  and  the  proximity  o 
Duluth,  with  its  commodious  harbor. 

It  is  not  surprising  that  there  should  be  urgent  demand  for  the  im 
provement  of  the  channel  between  Superior  entry  and  Connor's  Poini 
and  its  maintenance  in  good  condition  till  better  facilities  can  be  pro 
vided.  Much  relief  may  be  obtained  by  straightening  the  channel  at 
the  middle  ground. 

At  present  prices  for  dredging  this  will  cost  $15,000,  and  can  1m 
economically  expended  during  next  season. 

CHANNEL  BETWEEN  CONNOR'S  POINT  AND  DULUTH  HABBOB. 

It  is  quite  evident  that  some  more  convenient  access  to  the  lake  h 
needed  than  that  afforded  by  way  of  the  Old  Superior  entrance,  and  foi 
this  reason  the  channel  parallel  to  Bice's  Point  dock-line  is  desired 
This  channel  is  considered  in  report  upon  Duluth  Harbor  and  is  esti 
mated  to  cost  $119,552^    (See  Beport  upon  Duluth  Harbor.) 

NEW  KNTBANCB. 

It  is  believed  that  a  new  and  more  commodious,  entrance  to  the  har 
bor  areas  in  Superior  Bay  and  adjoining  waters  will  bo  soon  required. 
The  precise  location  of  this  new  opening  has  not  as  yet  been  determined. 
Its  location  opposite  the  gskte  at  Connor's  Point  is  advocated  by  some. 
It  is  possible,  however,  that  the  interests  of  Superior  and  Duluth  may 
desire  it  to  be  located  nearer  midway  between  the  two  entries. 

As  such  an  entry  shonld  be  devised  to  answer  the  necessities  of  what- 
ever commerce  may  focus  at  the  western  extremity  of  Lake  Superior, 
and  as  the  statistical  information  accompanying  this  report,  as  well  as 
that  upon  Duluth  Harbor,  affords  evidence  that  this  commerce  may  even 
exceed  in  magnitude  the  most  sanguine  expectations,  it  is  obvious  that 
some  means  should  be  provided  to  enable  the  necessary  data  to  be  ob- 
tained, and  requisite  plans  and  specifications  to  be  prepared. 

This  will  involve  some  special  examinations  of  proposed  sites,  and 
considerable  drawing  and  computations.  This  work  will  cost  $2,500, 
which  should  be  available  as  early  as  possible. 
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CHANNEL  ALONG  WISCONSIN  DOCK  LINE,  ST.  LOUIS  BAT. 

Some  rectification  and  deepening  of  the  channel  commencing  at  the 
ieep  water  at  Connor's  Point  and  extending  np  St.  Lonis  Bay  paral- 
lii  witii  the  established  dock  line  on  the  Wisconsin  side,  has  been  done 
taring  the  present  season,  and  is  still  in  progress. 

The  principal  docks,  elevators,  and  warehouses  for  the  use  of  the 
ikippiDg,  which  at  present  makes  use  of  the  Superior  Entry,  are  located 
ikng  this  St.  Louis  Bay  dock  line.  As  these  facilities  are  being  rap- 
idly extended,  the  completion  of  the  channel  to  deep  water  at  Grassy 
Point  is  much  needed,  and  should  be  expedited  as  much  as  possible. 
Ibis  channel  will  be  8,810  feet  long  and  200  feet  wide.  (See  chart  of 
BL  Louis  Bay  with  report  upon  Duluth  Harbor.) 

It  will  cost  $112,156,  which  amount  can  be  expeditiously  expended 
doriDg  the  next  working  season. 

PA0ILITIE8  POB  INSPECTION. 

The  localities  under  improvement  and  proposed  improvement  are  at 
eMHiderable  distances  apart ;  for  convenience  in  making  the  necessary 
iBspectaons  a  small  steamlaunch  should  be  provided.  A  suitable  boat 
of  this  kind  may  be  purchased  for  $2,000. 

URBDGINO  OUTFIT  FOB  DULUTH  AND  SUPERIOR  HARBORS. 

The  act  of  Congress  approved  August  5, 1886,  provided  that  esti- 
Mtes  be  supplied  giving  the  cost  of  a  dredging  plant  for  the  harbors 
of  Duluth  and  Superior. 

1  have  obtained  such  data  as  was  possible  by  correspondence  with 
mnofacturers  and  personal  conferences  with  dredge-owners. 

It  is  not  believed  that  suitable  dredging  plant  can  be  obtained  for 
kfts  than  the  following  sums,  viz : 

I 
I 

1  tipper-dredge,  complete,  with  oatfi t  and  necessary  equipment |26, 000 

1  ti^,  complete,  with  necessary  eqoipmente,  etc 4 12,000 

tduDp.aeows,with  equipment 6,000 

Total  for  plant -. 44.000 

The  cost  of  mnning  such  a  plant  would  be  as  follows,  per  month : 

5»«w 1760 

fwrd  of  employ^ 210 

labrieanu  and  lights /. 25 

janndry  expenses 16 

^*Bdry  expenses,  not  ennmerated 20 

S^»trperton 819 

55»hs 300 

«P»ci»Hon  of  plant 366 

2,515 

If  such  a  plant  averages  1,000  cubic  yards  of  excavation  per  day,  or 
tty  26,000  cubic  yards  per  month,  which  assumes  that  there  shall  be 
^  extenaire  delays  on  account  of  breakages  or  bad  weather,  the  cost 
per  cabic  yard  would  be  $0.0966,  or  say,  practically,  10  cents. 

^hia  is  a  favorable  showing,  for  the  reason  that  it  does  not  include 
^y  extraordinaiy  breakages,  repairs  to  plant,  insurance,  or  cost  of  su- 
pervision, which  items  probably  would  make  the  actual  cost  to  those 
who  have  to  accept  these  latter  items  as  part  of  the  cost  of  dredging 
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fally  15  cents  per  cubic  yard.    If  the  material  has  to  be  transportc 
over  a  mile  the  cost  is  considerably  increased. 

As  there  is  satisfactory  competition  among  dredging  contractors  i 
this  place  at  present,  there  does  not  appear  to  be  any  advantages  i 
sufficient  importance  to  warrant  the  Government  investing  in  a  dred| 
iug  outfit 

RESUME  OF  BECOMIffBNDATIOXS. 

For  maintenance  of  piers  at  the  entry • $10,  (N 

For  dredging  and  maintaining  channel  in  vicinity  of  entry  piers 5,01 

For  preservation  of  dredged  area  in  basin  at  Old  Superior 3, 01 

For  channel  in  Superior  Bay -. 15,0(1 

For  examinations,  plans,  etc. ,  for  proposed  new  entrance ..' 2,5(1 

For  channel  along  Wisconsin  dock  line,  St.  Lonis  Bay 112, 19 

Facilities  for  inspection 2,00 

14a  06 

Superior,  West  Superior,  and  Connor's  Point  are  in  the  collection  district  of  Snperioi 
Wis.,  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light-house  is  situate 
on  the  entry  piers  at  Superior,  Wis. 

ABSTRACT  OF  APPBOPBIATIOKS  FOR  IMPROVING  HARBOR  AT  SUPERIOR  BAY  AND  81 

LOUIS  BAT,  WISCONSIN. 

By  act  of  Congress  approved  March  3,  18^7 |6.3, 000.0 

By  act  of  Congress  approved  April  10,  1%9 45,000.0 

By  act  of  Congress  approved  July  7,  1870 40,000.0 

By  act  of  Congress  approved  March  3, 1871 60. 000.0 

By  act  of  Congress  approved  June  10, 1872 50,000.0 

Allotted  from  act  approved  March  3, 1873 63,950.8 

Allotted  from  appropriation  for  "  repairs  of  harbors  on  northern  lakes  " . .  5, 433. 0 

By  act  of  Congress  approved  August  14,  1876 3,000.0 

By  act  of  Congress  approved  June  18,  1878 •..  3,000.0 

By  act  of  Congress  approved  March  3,  1879 r>,000.a 

By  act  of  Congress  approved  June  14,1880 5,000.0 

By  act  of  Congress  approved  March  3, 1881 . ..: .* 10, 000. (^ 

By  act  of  Congress  passed  August  2,  1882 40,000.0 

By  act  of  Congress  approved  July  5, 1884 45,000.0 

By  act  of  Congress  approved  Augusts,  1886 22,500.0 

Total 460,883.© 

Amount  adopted  under  original  project,  adopted  in  1867 2r^,  000.  Oi 

Amount  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 77,513.21 

Amount  expended  under  present  project  to  June  30, 1887 105, 778.  A 

Beserved  by  Chief  of  Engineers...' 4.3< 

Total 44l,29i.9: 

■■    ■■■■  ■■.■■■,.;■ 

Estimate  for  carrying  out  present  project,  adopted  in  1881 312, 080.  (X 

Act  of  Julv  5, 1884,  added  improvement  of  the  St.  Louis  River  Channel 
within  the  bay  of  Superior,  the  estimated  cost  of  which  was  (see  annual 
report  of  Mig.  Charles  J.  Allen  for  1885) 33,000.0( 

Estimated  cost  of  present  project 345, 080. 0( 

Appropriatednnder  present  project..' 117,500.0( 

Balance  required  for  present  project 227,580. OC 

Additional  amount  required  for  new  work 114, 156.  OC 

Total  required  for  extended  project 341,896.0C 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.    The  amount  expended  under  the  different 
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of  work  inclades  the  cost  of  examiaations,  soaiidings,  saporiii- 
Icndenee,  baoying,  and  contingencies : 

Sflpun  and  beach  pToteotion $13,233.00 

Ctestnictioo,  and  repairs  to  piers 318,173.53 

Diedfiiig 109,885.14 

Banred  by  Chieif  of  Engineers 4.30 

Total 441,295.97 


Btlanoe  aviulable  July  1, 1887 19,587.83 

gstsUnding  liabUitiee  July  1, 1887 508.95 

btimated  amoant  reqnirea  annaally  for  preserving  and  maintaining ....  10, 000. 00 

•  Money  statement. 

lily  1, 1896,  amount  available $3,349.11* 

Anomit  appropriated  by  act  approved  August  5, 1886 22,500.00 


Jily  1, 1887,  amoant  expended  during  fiscal  year,  exclusive  of 

habilities  outstanding  July  1, 1886 $6,265.58 

Jily  1, 1H87,  ontetanding  liabUities 508. 95 


25,849.11 


6, 774. 53 


Jdy  1, 1887,  amoant  available 19,074.58 

r  Amount  (estimated)  required  for  completion  of  existing  project 341, 836. 00 

!  Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1889  148, 656. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1666  and  1867. 


Aktrad  o/  prapoBoU  reonvedfar  dredging  in  Superior  Bay  and  St  Louie  Bay,  Wiecon- 
mm,  ami  opened  December  13,  1886,  at  DulutK  Minn,,  by  Capt,  James  B,  Quinn,  Corps 
ef  Engineers. 


IsTames  and  addresses  of  bidden. 


1 
1 
3 
4 
5 
• 


Tnmm  &.  Cooper,  Xanitowoc,  Wis 

ChkttCD  DredgiiiK  sad  Doek  Company,  Chicago,  111 

Green  Bav  Dndjee  aod  Pile  Driver  Company,  Green  Bay,  Wis. 

ReoeelerlL Dodge,  Fa]ton,K.  Y 

CbarteaSw  Barker.  Dalntli,Mion 

WHUama,  Upbaxn  Sc  Co.,  Dnlnth,  Minn 


Prices  bid 

fordredeing, 

per  cubic 

yard. 


Otntt. 


22 
25 

10* 
19 

»18 


*  Lowest  bid. 


Contract  awarded  to  Charles  8.  Barker,  with  the  approval  of  the  Chief  of  Engineers. 
Csntraet  dated  I>ecember  21, 1886.  Work  to  be  commenced  on  or  before  June  1, 1887, 
md  completed  by  September  1, 1887. 


COMMERCIAL  STATISTICS. 

Boosts  and  shipments  for  May  and  June,  1887. 


Keceipts. 

Shipments. 

Vessels. 

Merohandtae. 

Vessels. 

Merchandise. 

Mir 

Jfo. 
24 
48 

Tons. 
SI,  929 
66.043 

Ko. 
11 
14 

Tims. 
14,356 

tSL:::::::::::::::::: 

17.989 

total 

72 

97,972 

25 

82,846 
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OmparaUve  statement  of  arrivals  and  clearances  of  vessels  for  four  years 

■ 

Yews. 

VcBMla 

Total 
tonnaei 

1886 

816 
200 

194 
20 

271.11 

1885 

180, 7( 
lis.  81 

1884 

1883 

15^  4( 

EeoeipU  of  freight  hy  lake  during  1886. 


CommoditiM. 


toal 

Iron 

Log*. 

Oil. 

MlBoellaneoas  froifcht. 


tons.. 

do. .. 

foot,  &lf.. 
...  bsrrela.. 
...  pounds.. 


Tutsi. 


Qnsntity. 


176^018 

22.781 

40,000,000 

1,4^ 

1,000,000 


Tslao. 


♦1  061.! 
911.24 
320.1 
6, 
lOO^i 


2,89^2«6] 


Shipments  of  freight  ky  lake  during  1886. 


Commodities 


Lumber 

Shingles 

Brick 

MiaceUsnooas  freight. 
Cattle 


/oet,B.M.. 

,^ number.. 

do 

tons.. 

number.. 


Total. 


Quantities. 


35.000,000 

1,000,000 

1,000.000 

20,000 

8,000 


Value. 


$525,000 

8,000 

6,000 

200,000 

120.000 


854.000 


Comparative  statement  of  receipts  and  shipments  for  three  years. 


1886 
1885 
1884 


Talae. 


93,253.316 
934.805 
484.393 


COMMUNICATION  FROM  THE  WEST  8UPERI0B  CHAMBER  OF  COMMERCE. 

Whereas  the  demand  of  commerce  at  the  port  of  West  Superior^  Wis.,  for  in- 
creased facilities  for  shipping  is  sachi  that  it  becomes  necessary  to  continae  the  dredg- 
ing and  improvement  of  the  existing  channel  in  St.  Lonis  Bay,  and  a  continuation  of 
the  same  to  deep  water  at  Grassy  Point,  the  Superior  entry,  and  the  improvement 
and  maintenance  of  the  Government  piers  at  said  entry,  and  the  dredging  of  a  new 
and  sufficient  channel  connecting  deep  water  at  Connor's  Point  with  the  Dulnth  Har- 
bor. Therefore  your  petitioners,  the  West  Superior  Chamber  of  Commerce,  would 
most  respectfully  memoriali2se  yon  to  embody  in  your  forthcoming  report  to  the  Sec- 
retary of  War  such  recommendations  for  appropriations  as  in  your  Judgment  will  bo 
necessary  to  complete  the  improvements  above  suggested. 

O.  N.  MuRDOCK,  President, 
M.  B.  Kimball,  Secretary. 
To  Captain  Quinn. 

ARGUMENTS  IK  SUPPORT  OF  FOREOOIXa  BOEMORIAL. 

The  arguments  which  we  have  to  offer  in  support  of  the  foregoing  memorial  are, 
the  existence  here  of  the  following  railway  terminals,  viz :  Chicago,  Saint  Paul,  Min- 
neapolis and  Omaha,  controlling  and  operating  about  2,000  miles  of  road,  and  which 
is  putting  in  $1,000,000  worth  of  improvements  here  the  present  seasoii  In  docks, 
elevators,  warehouses,  yard-tracks,  etc.:  the  St.  Paul  and  Dulnth,  whose  improve- 
ments being  made  here  this  season  in  oridging,  yard-tracks,  warehouses,  etc.,  will 
approximate  $500,000 ;  the  Dulnth,  South  Shore  and  Atlantic,  a  line  now  being  oon- 
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sted  between  the  Sftnlt  Ste.  Ilarie  and  this  place,  coatemplatiDg  extensive 
tents  hete ;  the  Northern  Pacific^  which  has  extensive  unimproved  terminal 
here,  where  the  headquarters  of  its  Wisconsin  Division  now  are,  and  which 
idoini^  a  large  and  rapidly  increasing  business  and  has  in  view  the  improvement 
'  its  s<^oi^^  At  this  place  in  the  near  future ;  the  St.  Paul,  Minneapolis  and  Maui- 
*^\  whoee  lines  at  present  are  equal  in  extent  to  those  of  the  great  l^orthem  Pacific 
which  it  will  soon  exceed,  having  200  acres  of  land  here  for  terminal  facil- 
Qd  designing  in  the  near  future  to  make  this  its  main  terminal,  where  it  will 
jct  its  shops  at  an  estimated  cost  of  $3,000,000  and  constantly  employ  from 
to  2,000  men,  already  having  9  miles  of  yard-tracK,  which  amount  is  now  being 
ibled.    This  company  now  owns  and  operates  here  the  lari^est  elevator  on  Lake 
rior,  haning  a  capacity  of  2,000,000  bushels,  and  which  will  be  duplicated  the 
»nt  season.   This  elevator  during  the  month  of  June  handled  more  wheat  thau  alt 
"s  mt  the  head  of  the  lake  combined.    Terminal  facilities  are  also  owned  here  by 
Dalath  and  Iron  Bange^  and  the  Lake  Superior  and  Southwestern.    There  are 
located  here  the  extensive  dock  of  the  St.  Paul  and  Pacific  Coal  Company,  the 
igb  Coal  and  Iron  Company's  large  coal-dock,  and  also  large  coal  and  iron  docks 
lug  to  the  Northern  Pacific,  and  the  large  coal-dock  now  being  built  bv  the 
Company,  besides  the  large  merchandise  dock  of  the  Manitoba,  and  a  large 
Adiae  dock  being  built  by  the  Lehigh  Valley  Transportation  Company.    We 
have  located  here  the  International  C^attle  Company's  Stock  Yards,  a  corpora- 
whoee  capital  is  $1,1)00,000,  and  which  fattened  at  its  yards  and  shipped  the  pres- 
season  3,500  stall-fed  cattle,  and  which  is  continually  enlarging  its  plant.    The 
rth  of  West  Sapeiior  during  the  past  year  has  shown  an  increase  of  500  per  cent, 
both  population  and  buildings,  and  a  street  railway  is  now  being  built,  and  ar- 
enients  have  been  perfected  for  a  complete  system  of  water-works  to  be  put  in 
the  latest  and  most  approved  methods.   The  population  of  the  place  is  now  4,000, 
[^ith  a  prospect  that  it  will  more  than  double  within  the  next  fiscal  year. 


F  F3. 
IMPROV£M£NT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

This  work  is  located  aboat  27  miles  northeast  of  Dalath,  Minn. 

The  impiovement  has  jast  began,  and  contemplates  the  constraotiou 
^Ctwobieakwater-piers,  extending  from  the  eastern  and  western  points 
d  the  bay  towuds  the  center.  Fonr  hundred  feet  of  the  eastern  pier 
*in  be  completed  daring  the  present  working  season. 

Agate  Bay  is  a  small  indentation  of  the  rocky  coast  of  Lake  Soperior, 
ind  affords  bat  little  shelter  from  storms  which  blow  on  or  nearly  on 
riiare,  nevertheless  the  slight  protection  it  natarally  afforded  was  suf- 
Ident  to  insare  its  selection  as  a  shipping  point  for  the  iron  mines  of 
tbe  Vermillion  Bange,  and  a  railroad  was  bnilt  from  this  bay  to  Tower,  in 
the  iron  regions.  Later  on  this  railroad  was  extended  to  Dulath,  and, 
Id  oonseqnence  of  these  railroad  connections,  Agate  Bay  (Two  Harbors) 
k»  attained  considerable  importance  as  a  shipping  point.  Natarally 
the  development  of  commercial  enterprises  at  this  place  has  rendered 
the  improvement  of  the  harbor,  so  as  to  render  it  secure  during  storms 
from  whatever  direction,  a  necessity,  and  hence  the  present  operations 
vbich  have  this  object  in  view. 

Whatever  argaments  may  have  been  adduced  for  the  commencement 
of  this  work  apply  now  with  even  greater  force,  since  the  commerce  of 
the  place  shows  a  most  remarkable  increase  since  the  appropriation  with 
vhich  to  commence  the  work  became  available. 

It  is  at  present  the  only  shipping  port  for  the  immense  iron-ore  in- 
terests on  the  north  shore  of  Lake  Superior. 

Its  barb<Mr  opens  earlier  and  closes  later  than  those  at  the  head  of  the 
lake. 

It  is  destioed  to  become  an  important  harbor  of  refuge  for  all  ship- 
plog  whieli  may  pass  up  the  lake  to  Duluth.  It  is  connected  by  railroad 
titb  the  great  ^sterns  of  roads  of  the  West  and  Northwest. 
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Its  tributary  interests  are  but  in  their  infancy,  and  if  the  conaf^^ 
commerce  continues  to  increase  as  it  has  of  late,  the  most  stra 
efforts  will  be  necessary  to  maintain  the  harbor  improvement  anj 
near  a  condition  abreast  with  the  necessities  of  the  situation.    1 

The  estimated  cost  of  the  two  piers  is  $213,000.    Of  this  suq 
500,  appropriated  by  act  of  Confess  approved  August  5, 1886,  wj  X  ii 
been  expended  before  the  commencement  of  the  next  fiscal  year 
It  is  important  that  the  east  breakwater  be  completed  first.    I        ^ 
mated  cost  is  $91,292.    Since  this  estimate  was  made,  however,  c^^'l  ^'^ 
advance  in  the  cost  of  materials  and  labor  has  occurred,  and  at 
prices  it  is  hardly  likely  that  this  pier  can  be  built  for  less  than  $! 
an  average  of  $100  per  running  foot    Deducting  $22,500  apprc 
August  5, 188G,  leaves  $77,500  amount  required  to  complete 
This  amount  could  be  most  advantageously  and  economically  ei 
during  the  next  year. 

A  tracing  showing  localities  of  proposed  piers  accompanies  thi 

ThiB  work  is  situated  in  the  collection  district  of  Dalath,  Minn.  Dala 
is  the  nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  so 
Duluth  Canal,  Minnesota. 

This  is  a  new  work,  only  one  appropriation  having  been  m 
improvement  of  this  harbor,  viz : 

By  act  of  Congress  approved  August  5, 1886 

Amount  expended  under  approved  project  to  June  30,  l&ti7 

Reserved  by  Chief  of  Engineers • 

Balance  available  July  1, 1887 


Outstanding  liabilities  July  1, 1887 

Estimated  amount  required  to  complete  the  improvement 

Estimated  amount  required  annually  for  preserving  and  maintaining, 
when  improvement  is  completed 

Money  statement 


Amount  appropriated  by  act  approved  August  5, 1886 

July  1,  1887,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 1...      |85.3.28 

July  1,  1887,  outstanding  UabiUties 120.00 


July  1, 1887,  amount  available 


'Amount  (estimated)  required  for  completion  of  ex'rating  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


11 
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Ahatraoi  of  propoeaU  received  for  oonetrudingfive  hundred  linear  feet^  more  or 
tDOter  at  Agate  Bajfy  Minnesota,  and  opened  March  21, 1887,  at  Duluth,  Mint 
James  B,  Quinn,  Corps  of  Engineers. 


No. 


Kame  and  address  of  bidder. 


Recommended  that  the  bid  be  rejected  as  being  exoessive,  and  that  pro^ 
reinvited  for  this  work.    Reoommendatloa  was  approved  by  the  Chief  of  G( 


1   MAP  of  AGATE  BAY,  MINN., 

.wrntf    tmproveiiients   under  construction  and  projected 


June  X'-im. 
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)lir4ieiofprop09aU  received  for  coHstruciinff  five  hundred  linear  feet,  moreorlese,  ofbreak- 
wtttreiAgeieBajff  Mimneaota,  and  opened  May  16,  1887,  at  Duluih,  Minn.,  hy  Capi. 
'        B,  QaimUf  Carpeof  Engineere. 


of  bidden. 


Wb.  L.  XcLeiiBOB  and  Vom  Palmer,  Ba 

iBtlLMiDll... 

YetarLembert,  Dalnth  Minn 

CbarieeS.  Barker,  Dnlath,  Minn 

WilttaaM,  Upham  Ml  Co.,  Ihiloth,  Mimt. 
8toefe  BnMb  4;  Co.,  I>alatb,  Minn 


Fonndatlon. 


Crib'Work. 


I- 

CI 


«4.77 
732.041 
6.25 
&65 
6.27 


h 


I 

s 


fa&72    9i&e2| 

6;  87a  042  3, 83&  00 


'J 


*^  it  • 
•  o  9 


81.60 
83.00 
23.00 


16.50 
17.10 
16.64 


OQ 


(3  F  a 

I 


$36.77      «0.28     <11.08$25, 
9,050.002,180.00  4,302.00 


C3  ^ 
a  o 


28        «25 


I 

bo 

a 


28.50 
80.26 
27.20 


10.60 

10.60 

9.25 


13.25 
14.10 
12.48 


676 
20,988 
28,425 
30,035 
25,300 


Doottaei  awarded  to  Steele  Bros.  &  Co.,  as  the  lowest  bidders  for  constraoting  400 
wr  faet  of  breakwater,  with  the  approval  of  the  Chief  of  Eni^ineers. 
DoQtzact  dated  Hay  18,  1867 ;  work  to  be  oommoncod  on  or  before  June  1, 1887,  and 
iq>leted  by  December  1,  1887. 


STATISTICS  OF  TWO  HASBORS,  AGATB  BAT,  MINNESOTA. 

NwkiSmt  of  ve$9eU  arriving  and  departing. 


Yean. 

Veeaele. 

TonBage. 

t 

*2«3 

•174 

400,000 
295,800 

L 

TMmaae 

80 

104,200 

Im  amtien  to  theae  were  nnmeroot  aorth  ahore  and  other  boata,  and  daily  boata  between  Dnlath 
iXva  BavbacB,  not  inelnded  in  thla  atatement. 

Beoeipis  and  shipmenU. 


frai^t  reeeived  and  abipped 
Total 


1885. 


Tons. 
225,484 
10.895 

236,379 


E§Hmmit>d  vaime  i^ freight  reo^vbdand  shipped,  eicolusive  of  ore. 


Valae. 


1773,000 
497.800 


276,200 


AnlTal^  and  olearanees  of  yessela  from  May  17  to  Jnly  16,  1887,  were  '85;  esti- 
ated  looBage,  13&,3a6. 

*  In  addition  to  tbeee  were  nnmeroos  north  shore  and  other  boats  calling  at  Two 
Ivbi^a,  not  inelnded  in  this  statement. 
S872  EHO  87 123 
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F  F  4. 

IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA 

'  This  harbor  is  situated  on  the  rocky,  northern  shore  of  Lake  { 
nor,  110  miles  east  of  Dalath,  Minn.,  It  is  the  only  harbor  ol 
nge  npon  this  coast  in  the  United  States.  Until  recently  it  wa 
accessible  for  vessels  drawing  over  10  feet  of  water,  and  bat  little 
tectiou  from  southwest  gales  existed,  but  in  1883  a  breakwater  3al 
long  was  completed,  and  since  then  some  dredging  has  been  done  ^ 
has  given  safe  anchorage  space  for  a  number  of  vessels  of  16-feet  drai 

Owing  to  the  rapid  advance  in  the  number  of  vessels  which  pa 

a'  visit  this  harbor,  its  importance  as  a  harbor  of  refuge  is  great 

creasing^  and  it  appears  to  be  likely  that  in  a  short  time  the  entire 

of  the  harbor  will  afford  but  inadequate  space  for  the  aocommodati 

the  shipping  which  will  congregate  here. 

At  present  its  chief  importance  lies  in  its  being  a  harbor  of  refoi 
the  shipping  which  passes  in  its  vicinity^  but  its  importance  as  a 
ping  port  will  shortly,  without  doubt,  be  greatly  increased.  It  is 
short  distance  from  the  marvelously  rich  deposits  of  iron  ore  of  .th( 
million  Bange,  and  a  railroad  has  already  been  projected  which  will 
from  Grand  Marais  and  reach  these  mines  of  ore  witii  an  easier  j 
and  less  length  than  can  be  obtained  from  any  other  lake  shipping 
I  have  been  creditably  informed  that  arrangements  fbr  the  speed; 
struction  of  this  road  have  been  perfected,  and  that  an  elaborat 
tem  of  ore-docks  will  shortly  be  commenced  at  Grand  Marais. 

Hardly  a  boat  arrives  in  the  harbor  which  does  not  bring  a  lot  oi 
pectors,  and  hardly  a  day  passes  but  some  new  mineral  wealtii  i 
covered,  all  of  which  but  awaits  the  completion  of  the  short  line  0 
which  will  have  its  terminus  at  Grand  Marais,  to  be  renderei 
ductive. 

In  view  of  the  enterprises  which  will  soon  focus  at  Grand  Man 
a  result  of  the  completion  of  this  railroad,  it  is  safe  to  assert  tb 
complete  improvement  of  the  harbor  at  Grand  Marais  will  be  ned 
in  a  very  short  time. 

The  harbor  is  not  very  large  and  the  convenience  of  commer^ 
require  the  improvement  of  its  entire  area  within  the  5-foot  cnrv^ 

This  will  make  it  necessary  to  remove,  by  dredging,  about  fl 
cubic  yards  of  earth,  at  25  cents  per  cubic  yard,  $138^475. 

To  afford  adequate  protection  from  the  storms  which  come  fi 
southwest,  the  further  extension  of  the  breakwater  about  350  f< 
be  necessary.    This  will  cost  $25,000 ;  total,  $163,475. 

If  this  sum  is  made  available  in  one  appropriation,  which  woul 
the  success  of  the  work  certain  and  economical,  the  cost  of  con 
cies  would  not  exceed  $2,000,  or  total  for  completed  work  $106,^ 

If  the  appropriations  are  extended  over  a  number  of  years  the! 
necessarily  enhanced,  for  the  following  reasons :  If  sufficient  is  i 
priated  to  complete  the  pier  to  its  full  dimensions,  for  examiJ 
liable  to  serious  damage  before  completion,  and  certain  expensi^ 
cautions  have  to  be  taken  which  would  be  otherwise  unnecessary^ 
expense  of  transporting  the  machines  and  appliances  used  in  il 
struction  will  have  to  be  added  each  time  this  transportation  b4 
necessary.  The  superintendence  and  other  incidental  expenses  ill 
with  the  time  the  work  is  continued. 

For  similar  reasons  the  dredging  can  be  most  economically  com 
in  one  season. 
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Ttme  i&,  fartbermore,  a  very  great  advaatage  to  be  derived  from  the 
umpelitioii  of  bidders  when  large  qaaatities  of  works  are  iuvolved. 
toonomy  plainly  indicates  that  the  total  sain  of  $165,475  can  be  most 
dvantageously  expended  daring  the  following  season. 

The  original  estimated  cost  of  the  improvement  was  $139,669.  This 
Btimate  did  not  contemplate  the  dredging  of  the  entire  area  advocated 
bove;  in  fact,  it  only  soaght  to  provide  anchorage  for  vessels  which 
dght  seek  this  harbor  in  stress  of  weather.  The  facilities  reqaired  as 
i  port  of  commerce  were  not  contemplated.  The  consideration  of  this 
Bw  exigency  necessarily  increases  the  estimated  cost  of  the  completed 
rork. 

The  harbor,  when  completed  as  advocated,  will  contain  about  50  acres 
f  safe  anchorage  room.  Aboat  11  acres  of  this  area  will  have  been 
Iredged  by  the  end  of  this  season. 

The  areas  dredged  and  being  dredged  and  the  location  of  completed 
keakwater  and  proposed  breakwater  are  indicated  on  the  accompany- 
kg  tracing. 

Tills  work  is  in  the  coUeotioa  distriot  of  Dalath,  Minn.  Dalath,  Minn.,  is  the 
Mnst  port  of  entry.    The  nearest  light-hoase  is  situated  on  the  breakwater  at  Grand 


or  APPBOPSIATIONS  FOB  ZMPROVING  HABBOB  AT  GBAND  MARAI8,  MINNB- 

SOTA. 

aeiof  CoDgreas  approved  March  1, 1879 tl<)»000.00 

aetof  Congress  approved  June  14, 1880 10,000.00 

act  of  Congress  approved  March  Z,  1881 20, 000.00 

act  of  Congress  passed  Angnst  2, 1882 20,000.00 

setof  Congress  approved  Jnly  5, 1884 10,000.00 

setofCongressapproved  August  5, 1886 ;, 10,000.00 

Total 80,000.00 

expended  under  approved  project  to  June  30, 1887 68, 434. 60 

available  July  1, 1887 :...     11,565. 40 

80,000.00 

CNitstandiBg  liabUities,  July  1,  1887 5,917.67 

ifrinal  (estimated)  amount  required  to  complete  the  improvement 139, 669. 00 

(estimated)  cost  to  complete  the  improvement  in  accordance  with 

[extmsioQ  of  project,  exclusive  of  amounts  already  appropriated 165, 475. 00 

amount  required  annually  for  preserving  and  maintaining ....      1, 500. 00 

Money  statement 

hly  1, 18t^  amount  available $1,954.58 

Inoant  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

11,954.58 
Illy  1,  l{j87,  amount  expended  during  fiscal  year,  exclusive  of 

[^liabUitic*  outstanding  July  1, 1886 $389. 18 

illy  1, 1887,  outstanding  liabiUties 5,917.67 

6,306.85 


hly  1,  Iw,  amount  available 5,647. 


73 


(AMUDt  (esti 
Aamuiitliatcanbe 
Babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hariwr  acts  of  lt)06  mud  1867. 


id)  reauired  for  completion  of  existing  project 165, 475. 00 

«  profitably  expended  in  fiscal  year  ending  June  30, 1889  165, 475. 00 
pliance  with  requirements  of  sections  2  of  river  and 
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Abstract  of  proposals  recited  for  dredging  in  harbor  at  Grand  Marois,  Minn,f  and  o^ 
December  13, 18ti6,  at  Duluth,  Minn,,  by  Capt,  James  B.  Qninn^  Corps  of 


n 


1 

2 

3 

4 
5 
6 


fordi«4c^4 
biojiii.  j 


TmmaD  &  Cooper,  Manitowoc,  Wis 

Cliicago  Dredgtng  and  Dock  Company,  Chicago.  lU 

Green  Bay  Dredge  and  Pile  Driver  Company,  Green  Bay,  Wia. 

RenselerK.  Dodge,  Fulton,  N.  Y 

Charles  S.  Barker,  DaLath,  Minn 

WUiiams,  Upham  &  Co.,  Dulutli.  Minn 


1^ 


^ 


*  Lowest  bid. 


Contract  awarded  to  Williams,  Upham  &.  Co.,  with  the  approval  of  the  Chief o| 
Engineers ;  contract  dated  December  23,  1886.  Work  to  be  commenced  on  or  befmi 
Jane'l,  1887,  and  completed  by  September  1,  1887. 


COMMERCIAL  STATISTICS.  ' 

From  January  1  to  June  30,  1887 : 

Arrivals 69f 

Clearances.... ^ 

Total Ufl 


Tons. 

TalMu 

Freight  received : 

General  merchandise- ..«.■•........->>. ,...,. ..,..,,....f,,.f-,r,,^..f--f.,.. 

28^054 

•5,01111 

Freight  shipped: 

i.iiNLa 

7M.(N 

Fresh  flsh 

Total 

• 

BeoeipU  and  shipmenU  of  freigU  in  1886. 


Beoeipts... 
Shipments. 


Total. 


$81,0U.i 
17,501« 


48^5116 


Cimparative  statement  of  freight  received, and  skipped  for  six  fears. 


Year. 


1886. 

1885. 
1884. 


Pounds. 


784,760 
683,386 
266,269 


Yalne. 


$48, 510. 00 
41.484.86 

ao,i&eL76| 


Year. 


1883. 
1882. 
1881. 


Poonds 


386,518 
600,000 
882,000 


t27,GmO 
2S,6M.7 
aQ.29aL« 


Arrivals  and  eUaranoes  of  vessels  for  six  years. 


1886. 
3885. 
1884. 


Year. 


Arrir- 
als. 


210 
188 
152 


Clear, 
ances. 


210 
100 
158 


1888. 
1882. 
1881. 


ArIt- 


181 

1B4 
108 


1» 
Itt 


APPENDIX  G  G. 


lASBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
i  BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
ilOLWAUKEE,  WISCONSIN. 


iSfOST  OF  CAPTAIN  &HABLES  E.  L.  B.  DA  VIS,  CORPS  OF  ENGINEERS, 
[OFFICEB  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887, 
!  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

mPBOYEHENTS. 


L  AaUand  Harbor,  Wisconsin. 
OaftDiMcon  Harbor.  Michigan. 
Es^  Harbor,  Michigan. 
Era^lishDient    and    maintenance   of 
liariior-UneB  in  Portage  Lake,  Michi- 

Mvqaette  Harbor,  Michigan. 

Harbor  of  Bef ago.  Grand  Marais,  Mich- 

i  HiniMiqve  Harbor,  Michigan. 
I  Cedar  River  Harbor,  Michigan. 
I  MsMfBioned    Harbor,    Michigan    and 
Wiseonsin. 


10.  Oconto  Harbor,  Wisconsin. 

11.  Pensankee  Harbor,  Wisconsin. 

12.  Green  Bay  Harbor,  Wisconsin. 

13.  Harbor  of  Refnge  atentranoe  of  Stur- 

geon Bay  Canal,  Wisconsin. 

14.  Ahnapee  Harbor,  Wisconsin. 

15.  Kewannee  Harbor,  Wisconsin. 

16.  Two  Rivers  Harbor,  Wisconsin. 

17.  Manitowoc  Harbor,  Wisconsin. 

18.  Sheboygan  Harbor,  Wisconsin. 

19.  Port  Washington  Harbor,  Wisconsin. 


EXAMINATION. 
20.  Torch  Lake  Channel,  Lake  Superior,  Michigan. 


United  States  Engineer  Office, 

Milwaukee^  Wis.y  July  27, 1887. 

Sis:  I  have  the  .honor  to  traDsmit  herewith  annual  reports  for  the 
8  of  hnprovement  in  my  charge  for  the  fiscal  year  ending  Jane  30, 


•  •••••• 

Vexj  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Captain  of  Engineers, 
Hie  Chief  op  Engineers,  17.  S.  A. 


GO  I. 


IMPBOVEMENT  op  ASHLAt^D  HAEBOR,  WISCONSIN, 

By  the  act  of  August  5, 1886,  $22,500  were  appropriated  for  improv- 
iig  the  harbor  at  Ashland,  Wis.  This  appropriation  was  evidently 
Aade  on  the  streogth  of  the  report  of  Lieut.  Gol.  J.  W.  Barlow,  Corps 
tf  Engineers, dated  November  27, 1885.  (See  last  Annual  Report  of  the 
Cbief  of  Engineers.) 

1%7 
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SapposiDg  Colonel  Barlow's  project  had  been  approved,  it  vfba  fm 
posed  to  commence  the  constrnction  by  contract  of  aboat  1,900  feet  d 
the  breakwater  recommended  by  him,  or  as  much  as  ^the  fands  wcnh 
permit  This  proposal  was  retarned  and  orders  given  to  prepare  ai^ 
submit  a  project  with  full  plan  and  detailed  estimate  of  cost.  In  Mf 
answer  thereto  the  following  letter  was  written : 

Unitsd  States  ENGnnEXB  Offick, 

MUw€Mkeef  Wis.,  S^temberSSt,  188S. 

Sir  :  In  obedience  to  the  letter  from  the  Chief  of  Eng^eeis'  Office,  dated  Angnst 
12, 1886y  I  sabmitted,  on  August  17,  a  project  for  improvinff  the  harbor  of  Ashlaad. 
Wis.,  under  act  of  August  5, 1886,  appropriating  $22,500  therefor.    It  was  propoM 

""  ►f  1"     -       - 


to  expend  this  money  in  building  a  portion  of  the  breakwater  in  accordance 
the  plans  submitted  to  the  Chief  of  Engineers  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
Engineers,  in  his  letter  of  November  27,  1885,  the  total  estimated  cost  of  -which,  in- 
cluding dredging,  was  $142,377.02.  • 

This  project  was  returned  to-me  by  indorsement  dated  August  28, 1886,  zeqaestiag 
me  to  prepare  and  submit  a  project  for  the  improyement,  with  full  plan  and  detaikid 
estimate  of  the  cost  of  the  work. 

Under  autJiority  from  the  Department  I  haye  recently  made  a  personal  ezamioa- 
tion  of  Chequamagon  or  Ashland  Bay,  and  before  sending  in  any  project  I  should  like 
to  submit  the  following  report : 

Chequamagon  Bay  is  12  miles  in  a  northeast  and  southwest  direction  and  has  an 
Average  widui  of  about  5  miles.    It  is  almost  completely  land-looked  and  the  onlx 
sea  it  is  subject  to  originates  within  the  bay  itself,  though  a  heavy  sea  outside  on* 
doubtedly  raises  the  water  in  the  bay  during  a  northeaster.    With  a  '*  fetch"  of  12 
miles,  according  to  Steyenson's  formula,  we  ought  to  haye  waves  of  aboat  5  feet 
maximum  height  during  storms,  and  this  corresponds  closely  with  the  heights  giyao 
by  those  familiar  with  the  locality.    It  is  described  as  a  '*  short,  chopping  sea^'^aiid, 
in  my  opinion,  such  seas  would  not  have  volume  enough  to  cause  the  large  iron-ere 
barges  of  13  to  14  feet  draught  to  rise  and  fall ;  doubtless  much  spray  would  be  thrown  / 
and  the  labor  of  loading  and  unloading  rendered  disagreeable,  out  by  no  means  im* 
possible,  on  the  windward  side  of  the  wharves.    I  inclose  a  map  showing  the  geneial 
position  of  Chequamagon  Bay,  with  the  approximate  location  of  the  proposed  break-  I 
water  shown  in  red.    Scott's  New  Coast  Pilot  for  the  lakes  states  that "  good  anchor-  ( 
age  and  protection  from  all  winds  can  be  found  almost  anywhere  inside  of  the  Apostle  j 
Islands.''    Vessels  bound  east  or  west  would  not  turn  from  their  course  to  seek  lefiige  | 
in  this  bay,  while  those  bound  to  Ashland  can  take  refuge  under  Chequamio  Point  | 
until  after  the  stonn  subsides,  as  stated  in  the  conununication  of  the  Business  Men's 
Association  of  Ashland,  dated  August  26, 1884,  and  addressed  to  Colonel  Barlow. 
(See  Ex.  Doc.  No.  89,  Forty-eighth  Congress,  second  session.) 

Although  the  proposed  breakwater  would  be  a  convenience  by  forming  a  stilling 
basin  on  its  lee  side  and  would  facilitate  loading  and  unloading,  I  am  ^cidedly  of 
the  opinion  that  it  is  not  a  necessity  demanded  by  the  general  interests  of  commezee 
and  I  therefore  recommend  that  this  work  be  not  undertaken.. 

As  my  opinion  differs  from  that  of  Colonel  Barlow,  I  respectfully  suggest  that  in 
case  the  Department  decides  to  reconsider  this  matter,  it  might  refer  the  subject  to  a 
Board  of  Officers. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  DjlVis, 

Captain  of  Engineen, 

The  Chief  of  ExaiNBSRS,  C.  S.  A. 

[First  indoTMmenl] 

Office  Chief  of  Enoineebs, 

U.  S.  Abkt, 
Oetoher  13, 1896. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  approved  Augusc  5, 1886,  contains  the  following  item : 
"  Improving  harbor  at  Ashland,  Wis. :  Continuing  improvement,  ^2,500/' 
A  survey  of  this  locality  was  provided  for  in  the  river  and  harbor  act  of  July^t 
1884,  and  three  reports  thereon  nave  been  prepared  and  submitted  by  Lieut.  Col.  J> 
W.  Barlow,  Corps  of  Engineers,  two  of  which  were  transmitted  to  Congress  and 
printed  in  House  Ex.  Doc.  No.  89,  Forty-eighth  Congress,  second  session,  copy  hefe- 
with.  Colonel  Barlow's  third  and  final  report  (also  herewith)  has  been  received 
since  the  last  Annual  Report  of  thisofflce  was  submitted  and  has  never  therefore  been 
officially  comraunicatod  to  Congress. 
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in  IHtis,  in  answer  to  a  reqaest  from  this  office  for  the  preparation  of  a  pro- 
tlie  expenditnTe  of  the  above  appropriation,  reaches  the  conolnsion  that  al- 
the  proposed  breakwater  would  be  a  convenience  by  forming  a  stilling  basin 
Hi  lee  side  and  woald  facilitate  loading  and  unloading,  it.  is  not  a  necessity  do- 
~ed  by  tbe  general  interests  of  commerce,  and  therefore  recommends  that  this 
be  not  QDoertaken. 
The  views  of  Captain  Davis  are  ooncarred  in  by  this  office,  and  it  is  accordingly 
iKOfiiiiiended  that  the  eommenoement  of  work  npon  the  proposed  breakwater  be 
Htpoped, 

John  G.  Paree, 

Colonel  of  JEngineers, 
;  Bvt  Maj.  Gen,,  U.  8,  A.,  in  charge  of  office, 

[Seoond  indorsement] 

War  Department, 

October  20, 1886. 

Afiproved  as  reoommended  by  the  Acting  Chief  of  Engineers. 
Bj  order  of  the  Seoretai^  of  War. 

John  Tweedalx, 

Chu^  Clerk. 

^    In  Ifuch,  1887,  a  Board  of  Eni^neers  was  convened  to  consider  the 
r>aibject  of  the  improvement  of  Ashland  Harbor,  Wisconsin,  and  to 
lI'ireseDt  a  project  for  the  same  with  a  recommendation  for  the  application 
it  the  available  funds. 
The  Board  submitted  a  report,  a  copy  of  which  is  attached. 
The  additional  survey  recommended  by  the  Board  was  commenced 
CBdy  iQ  Jane  and  was  much  delayed  by  foggy  weather.    At  tlie  close  of 
fte  fiacai  year  the  field-work  was  completed  and  the  plotting  begun. 
Ofithe  completion  of  the  chart  a  project  will  be  submitted  for  closing 
flie  breach  in  Chequamagon  Point  and  dredging  in  accordance  with  the 
Bottd*8  recommendation. 

Money  statement, 

JMntapjiiopriaiedbyact  approved  Aagnsfc  5, 1886 f.  $22,501.00 

Adyl,  ltje$7,  amoant  expended  dariDg  fiscal  year,  exclusive  of  liabilities 
otttetMding  Jaly  1,  1886 679.57 

ioiy  1, 18R7,  amount  available 21,820.43 
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IFamished  by  C.  H.  Call,  collector  of  costoms,  district  of  Saperior.] 

^^■w  of  harbor,  Ashland,  Wis. ;  collection  district,  Superior,  Mich. ;  nearest  light- 
ly Pointo,  OQ  Chequamagon  Point  at  entrance  to  Chequamagon  Bay. 

Arrwal  and  departure  ofveseeU. 


TiW. 


Number. 


246 
270 


522 


Tonnage. 


224,823 
169,718 


394,541 


Approximate  Tolue. 


^>PiI  articles  of  export : 

Jronoie $2,290,000 

w«nbw ' 550,250 

^nU  meichandiiie 135,000 

toUl 2,975,250 
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•  • 


Principal  articles  of  import : 

Coal 1 

Steel  rails 57S»^ 

Machinery l§$9^ 

Hardware  and  general  merchandise 906^ 

Brick,  clay,  and  cement. 5, 

Powder 10» 

Wagons  and  carriages 3., 


Total 1,103, 

No  revenne  collected. 

Mr.  Call  states  as  follows :  "  The  arrival  and  departure  of  vessels  shown  are  o£ 
vessels  only  as  report  to  and  clear  from  the  cnstom-honse  at  Ashland,  and  rep: 
about  one-half  of  the  actual  nnmber  of  arrivals  and  departures. '' 


letter  of  the  chief  of  enaineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahington^  D.  Cj  ApHl  6,  1887. 

Sir  :  I  have  the  honor  to  sabmit  herewith  the  report  of  the  Board  of 
Engineers,  constituted  March  1, 1887,  with  your  sanction,  npon  tiie  rec- 
ommendation of  this  office,  to  consider  the  subject  of  the  ImprovemeDt 
of  Ashland  Harbor,  Wisconsin,  and  to  prepare  a  project  therefor^  witb 
recommendations  as  to  the  proper  application  of  the  appropriation  of 
$22,500  made  for  the  improvement  by  the  river  and  harbor  act  of 
August  5, 1886. 

This  is  a  new  work.  Ohequamagon  Bay,  near  the  bottom  of  which 
the  town  of  Ashland  is  situated,  is  about  12  miles  long  northeast  and 
southwest,  and  about  5  miles  wide.  It  is  separated  from  Lake  Supe- 
rior by  Ghequamagon  Point,  a  spit  7  or  more  miles  long  and  firom  200 
to  1,100  feet  wide,  which  forms  the  harbor,  and  would  thoroughly  pro- 
tect it  were  it  not  that  a  troublesome  sea^  which  originates  within  the 
bay,  interferes  with  the  security  of  vessels  lying  at  the  wharves.  , 

In  a  report  submitted  November  27, 1885,  giving  the  results  of  a  sur- 
vey made  to  comply  with  a  provision  of  the  river  and  harbor  act  of 
July  5, 1884,  Lieutenant-Colonel  Barlow  recommended,  for  the  protec- 
tion of  the  shipping  at  the  wharves,  a  jetty  perpendicular  to  the  shore, 
northeast  of  the  town,  to  a  length  of  4,000  feet,  or  more  if  found  to  be 
necessary,  at  an  ultimate  cost  of  about  $132,000,  and  in  addition  dredg- 
ing an  existing  shoal  in  the  harbor  to  the  depth  of  12  feet. 

Under  instructions  from  this  office  to  prepare  a  project  for  the  appli- 
cation of  the  present  appropriation.  Captain  Davis,  now  in  charge,  re- 
ported September  22, 1886,  that  although  a  breakwater,  as  proposed 
above,  would  be  a  convenience  by  forming  a  still  basin  on  its  lee  side, 
and  would  facilitate  loading  and  unloading,  he  was  decidedly  of  opiniOD 
that  it  is  not  a  necessity  demanded  by  the  general  interests  of  com- 
merce, and  therefore  recommended  that  the  work  be  not  undertaken. 
This  conclusion  was  concurred  in  by  this  office,  and  approved  by  tbe 
Secretary  of  War  October  22, 1886. 

The  present  Board  of  Engineers  was  convened  in  consequence  of  rep- 
resentations made,  through  Senator  Sawyer  and  Representative  Ste- 
phenson, of  Wisconsin,  by  leading  business  men  of  Ashland,  adverse  to 
the  views  of  Captain  Davis  and  advocating  those  of  Lientenant-Ooloiiel 
Barlow. 
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The  Board  examined  the  locality,  and  after  careful  consideration  has 
led  that  no  breakwater,  in  addition  to  the  natural  one  formed  by 
joamagon  Point,  is  necessary  for  the  harbor,  and  recommends  that 
appropriation  be  applied  to  closing  an  existing  breach  on  that  point, 
to  dredging  in  front  of  the  wharves  at  Ashland  to  a  depth  of  16 
to  aooommodate  the  largest  vessels  that  can  pass  the  St.  Mary's 
C&naL 

The  views  of  the  Board  are  concurred  in  by  me  and  recommended  for 
ipproval.  The  preservation  of  Chequamagon  Point  appears  to  be  of 
vital  importance  not  only  to  the  harbor  of  Ashland,  but  to  aU  other  land- 
ing in  the  bay.  At  present  there  is  a  breach  one-ha]t  mile  long,  and  of 
an  averac^  depth  of  3  feet  over  it,  which  although  as  yet  is  said  to  have 
bot  little  effect  upon  the  waves  of  the  bay,  a  considerable  enlargement 
might  resalt  in  carrying  material  in  the  direction  of  Ashland  and  pos- 
sibly reduce  the  depth  of  water  in  the  vicinity  of  the  wharves. 
Very  respectiully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig,  0€n.j  Chief  of  Engineers. 

Hod.  William  O.  Endicott, 
Secretary  of  War. 

[First  indorsement.] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twebdale, 

Chief  Clerk. 

Wab  Department,  April  12, 1887. 
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Ashland,  Wis.,  March  17, 1887. 

8m:  The  Board  of  Engineer  officers  constituted  by  special  orders 
^0.35,  Headquarters  Oorps  of  Engineers,  Washington,  D.  C,  March 
If  1887,  to  consider  the  improvement  of  Ashland  Harbor,  Wisconsin, 
Mid  to  present  a  project  for  the  same,  together  with  a  recommendation 
for  the  application  of  the  tnnds  available  ($22,500)  for  the  improve- 
njcntjhas  the  honor  to  submit  the  following  report : 

The  Board  assembled  at  Ashland,  March  16,  and  after  duly  consider- 

^  the  letter  of  instructions  of  March  1  from  the  office  of  the  Chief  of 

Engineers,  as  well  as  the  papers  accompanying  that  letter  and  the  let- 

<«r  of  March  2,  from  the  same  office,  invited  the  members  of  the  Busi- 

WB8  Men's  Association  of  Ashland  and  citizens  interested  in  the  pro- 

Pp*ed  improvement  to  present  any  facts  in  their  possession  bearing  upon 

wwibjeet.    In  response  to  this  invitation  a  number  of  the  Business 

«*tf8  Assodation  and  others  met  the  Board  on  the  17th  and  discussed 

™  necessities  of  the  harbor.    But  few  facts,  however,  were  presented 

additional  to  those  already  in  possession  of  the  Board.    A  written  com- 

^ication  from  a  committee  of  the  Business  Men's  Association,  Messrs. 

™inedy,  Durfee,  and  Sampson,  was  received,  from  which  it  appears 

™t  the  shipment  of  ore  from  Ashland  for  the  coming  season  will  re- 

qoiie  an  equivalent  of  1,200  vessels  loaded  with  1,000  tons  each.    This 

oonnnmication  is  herewith. 
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The  Board  examined  the  city  froat,  the  entire  bay  being  ice-boand^ 
and  also  examined  the  following  named,  famished  by  Oaptaia  Da^is, 
Corps  of  Engineers: 

Map  of  Ohequamagon  Bay  and  vicinity,  scale  tttWy  ^MMSompanying 
Oolonel  Barlow^s  report  of  October  21, 1884. 

Map  of  Ashland  Harbor,  scale  y^oir?  ^^^^  to  the  Chief  of  Eag^ineers 
with  Oolonel  Barlow's  report  of  November  27, 1885. 

The  ftrst-named  map  is  a  compilation ;  and  the  second  mostly  a  com- 
pilation, also,  with  the  exception  of  the  soundings. 

Ohequamagon  Bay,  on  which  the  city  of  Ashland  fronts,  is  situated 
about  60  miles  easterly  from  Duluth  and  is  a  deep  indentatioa  in  the 
south  shore  of  Lake  Superior,  sheltered  against  storms  from  the  lake 
by  the  group  of  Apostle  Islands  and  by  Ohequamagon  Point,  a  generally 
low  and  narrow  sand  spit,  varying  in  width  from  about  200  feet  to  1,000 
feet,  and  7  miles  or  more  in.  length,  on  the  prolongation  of  tiie  matn 
south  shore  of  Lake  Superior.  Between  the  northwesterly  end  of  the 
spit  and  the  mainland  to  the  west  is  the  entrance  to  Ohequamagon 
Bay,  a  channel  about  2^  miles  wide  and  with  depths  of  team  30  feet  to 
60  feet. 

The  prevailing  winds  at  .this  locality  are  from  the  northeast,  and  ac- 
cording to  the  testimony  of  the  citizens  ail  the  storms  which  canse  or 
are  likely  to  cause  damage  are  from  that  direction. 

The  sand-spit  forms  a  natural  breakwater  against  storms  from  the 
northeast,  while  the  Apostle  Islands  afford  almost  equally  good  protec- 
tion against  storms  from  a  more  northerly  direction,  though  the  fetch 
of  sea  from  this  latter  quarter  through  which  waves  can  form  to  act 
against  the  Ashland  wharves  is  longer  than  that  within  the  bay  from 
the  northeast.  On  the  Lake  Survey  Oharc  published  in  1873  the  8pi$ 
is  clearly  shown  as  entirely  above  water  and  connected  with  the  main- 
land to  the  east.  At  the  present  time  a  breach,  said  to  be  about  one- 
half  mile  in  length  with  an  average  depth  of  3  feet,  exists  in  the  spit, 
the  breach  commencing  at  a  point  about  1^^  miles  tlrom  the  east  shore 
line. 

Ohequamagon  Bay,  running  northeast  and  southwest,  is  practicaUy  a 
land-locked  harbor  about  12  miles  in  length  with  an  average  width  of 
5  miles,  and  with  depths  of  18  feet  to  60  feet,  decreasing  to  less  than  5 
feet  at  the  south  end  of  the  bay  and  to  10  feet  to  14  feet  in  front  of  the 
wharf-heads  at  Ashland. 

It  is  stated  that  the  rate  of  shoaling  at  the  south  end  of  the  bay  is  in- 
creasing. As  to  the  causes  of  the  shoaling  local  opinions  differ,  some 
ascribing  the  shoaling  to  the  effect  of  waves  from  Lake  Superior  enter- 
ing the  breach  in  Ohequamagon  Point;  others  to  the  material  brought 
into  the  bay  from  its  numerous  tributary  streams,  due  to  the  rskpid  wash- 
ing away  of  their  banks  following  the  deforesting  of  their  basins  by 
lumbermen,  and,  added  to  this,  deposits,  more  or  less,  of  sawdust  from 
tlie  saw-mills  of  the  locality. 

In  the  opinion  of  the  Board  the  breach  in  Ohequamagon  Point  has  not 
as  yet  assumed  suf^ciently  large  proportions  to  enable  waves  entering 
it  from  Lake  Superior  to  seriously  affect  the  depths  in  the  bay.  A  glance 
at  tracing  Ko.  1,  herewith,  will  show  that  sand  has  undoubtedly,  and  for 
long  periods,  been  carried  into  the  bay  around  the  point  and  thence 
swept  under  its  lee. 

The  breach  in  Ohequamagan  Point  is  reported  to  vary  in  extent* 
sometimes  increasing  under  the  action  of  waves  and  at  other  times  fiU- 
ing  up  from  accretions  of  sand. 

As  the  point  where  the  breach  occurs  is  low  the  appearance  of  the 
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Imach,  as  to  dimensions,  andoabtedly  depends  mach  upon  the  stage 
of  water  or  height  of  waves  existing  at  the  time  of  examination. 

The  rate  of  erosion  in  the  breach,  as  well  as  that  of  shoaling  in  the 
bay,  if  shoaling  exists,  can  only  be  determined  by  a  namber  of  surveys 
from  which  to  make  comparative  maps.  As  it  is,  the  Board  only  has 
aeoess  to  the  Lake  Survey  chart  published  in  1873,  scale  .fo~Annr?  «i>.d  the 
soondiiigs  over  a  very  limited  area  made  in  1885 ;  insufficient  for  pur- 
pose of  comparison,  and  no  soundings  whatever  of  the  breach. 

It  is  evident,  however,  that  the  preservation  of  Cheqnamagon  Point 
is  of  vital  importance,  not  only  to  the  harbor  of  Ashland,  but  to  all 
odier  harbors  or  landings  on  the  bay. 

HISTOBY   OF  EXAMINATIONS  AND  SURVEYS  OF  THE  HARBOR  OF  ASH- 
LAND WITH  A  VIEW  TO  IMPROVEMENT. 

In  1879  the  harbor  was  examined  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  Congress,  approved  March  3  of  that  year. 
M^ior  (now  Lieutenant-Colonel)  Kobert Corps  of  Engineers,  who  made 
the  examination,  reported  under  date  of  December  13, 1879,  as  follows : 

I  do  not  see  that  the  harbor  needs  any  improvement.    Three  years  ago  I  examined 

^tt  aaine  qTiestion^  and  conld  not  then  find  any  neoessity  for  any  improvement  by 

Uw  United  Htates.    If,  in  the  future,  it  Bhonld  be  fonnd  that  the  cut  through  the 

■pit  oontinnes  to  increase  to  any  extent,  it  might  be  advisable  to  consider  the  expe- 

I    okaey  of  trying  to  stop  this  increase. 

In  the  report  of  Mr.  Schermerhom,  assistant  to  Colonel  Bobert  in  this 
.  exanaination^  it  is  stated  that  a  breach  made  through  the  spit  in  1873« 
taring  a  severe  northerly  gale,  had  increased  by  1879  to  a  length  of 
about  one-half  mile,  and  also  that — ^it  had  been  reported — the  spit  near  its 
Ctttem  end  had,  in  past  times,  been  artificially  opened  for  the  purpose 
of  moving  rafts  of  timber  from  the  lake  into  the  bay. 

In  1884  a  preliminary  examination  of  the  harbor  was  made  by  Lieut. 
CoL  J,  W.  Barlow,  Corps  of  Engineers,  in  accordance  with  the  provisions 
of  the  river  and  harbor  act  approved  July  5, 1884.  In  his  report,  October 
^1)  of  that  examination  he  states  the  population  of  Ashland  as  exceed- 
ing 4,000,  with  a  large  and  rapidly  increasing  business,  four  lines  of  rail- 
road entering  the  city,  and  the  commercial  conditions  differing  mate- 
T^y  from  those  of  1879.    Colonel  Barlow  says  in  this  report: 

1}  is  stated  by  the  reeitlents  of  the  place  that  a  troublesome  sea  in  northeast  storms 
"B'Mnttly  inteferes  ivith  the  secnrity  of  vessels  while  lying  at  the  wharves. 

Tliissea  probably  ori^nates  within  the  bay.  bnt  may  be  somewhat  augmented  by 
tbe  swell  which  passes  aronnd  the  point  from  Lake  Snperior.  The  construction  of  a 
J^Uy  northeast  of  the  town,  extending  from  the  shore  4,000  feet  or  more  into  the  bay, 
ttdetiied  by  those  interested  as  a  means  of  preventing  this  disturbance.  In  my 
opinioD  saph  a  jetty  would  have  a  beneficial  effect. 

•  •  »  •  •  •  • 

The  opening  throngh  Cheqnamagon  Point  has  at  present  but  little  effect  upon  the 
▼ATS  disturbance  in  the  bay ;  but  a  considerable  enlargement,  however,  might  result 
™  a  current  which  would  carry  material  in  the  direction  of  Ashland,  ano!^  possibly 
2][|^iiee  the  depth  of  water  in  the  vicinity  of  the  wharves.  When  this  contingency 
^'^ooiiMs  imminent,  means  of  protection  should  be  adopted. 

U  is  stated  that  a  breakthrough  this  point  has  occurred  and  refilled  by  natural 
cnses,  on  several  different  occasions,  within  the  remembrance  of  persons  living  in 
tlM  neighborhood,  and  that  at  no  time  has  the  opening  reached  serious  proportions. 
Another  source  of  annoyance  to  the  shipping  interests  is  a  long,  narrow  shoal,  having 
^cr  it  abont  11  feet  depth  of  water,  and  extending  in  a  direction  parallel  to  the 
*w>re.  It  lies  abont  opposite  the  middle  of  the  town,  and  is  in  the  track  of  vessels 
^Ppnwehing  the  principal  wharves. 

Whether  this  shoal  was  there  originally  or  has  formed  within  a  recent  period,  is 
VAeertain,  as  statements  on  this  point  are  conflicting. 

A  farther  report  by  Colonel  Barlow,  dat^ed  January  1, 1885,  consid- 
ttcd  as  thd  improvement  desirable  for  the  harbor  a  breakwater,  to  be 


1964     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

located  northeast  of  the  wharfage,  extending  at  right  angles  to  the 
shore,  and  the  removal  of  a  shoal  lying  in  front  of  the  principal  wharves. 
Colonel  Barlow's  final  report,  dated  November  27, 1885J  npon  the  foil 
survey  of  the  harbor,  recommended : 

(1)  The  location  of  a  breakwater  of  piles  and  slabs,  about  8,000  feet 
in  length  and  on  a  line  commencing  at  a  point  on  the  shore  of  Gheqaa- 
magon  Bay,  northeast  of  the  city  and  10,000  feet  beyond  the  ore  dock 
of  the  Milwaukee,  Lake  Shore  and  Western  Railroad  Company,  the 
axis  of  the  breakwater  to  be  nearly  normal  in  direction  to  the  snore- 
line,  as  indicated  on  the  map  accompanying  that  rex)ort. 

(2)  Removal  by  dredging  of  the  shoal  in  front  of  Mueller  &  Ritchie's 
wharf  to  afford  12  feet  of  water. 

Estimated  cost  of  the  proposed  break  water $^32,377.02 

Estimated  cost  of  the  proposed  dredging 10,000.00 


143,377.02 


Assistant  Engineer  H.  K.  Babcock,  in  his  report  of  November  26,  ap- 
pended to  Colonel  Barlow^s  report  of  Kovember  27, 1885,  says : 

There  is  a  small  shallow  breach  through  the  east  end  of  the  sand-spit,  which,  is 
unimportant  at  present,  and  there  is  no  evidence  that  it  is  enlarging. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  ap- 
propriated for  "Improving  harbor  at  Ashland,  Wis. ;  continuing  im- 
provement, $22,500." 

Captain  Davis,  Corps  of  Engineers,  who  sncceeded  Colonel  Barlow  in 
charge  of  Ashland  Harbor,  reported  his  opinion  under  date  of  Septem- 
ber 22, 1886,  and  after  a  personal  examination  of  the  harbor,  that  the 
proposed  breakwater  was  not  a  necessity  demanded  by  the  general  in- 
terests of  commerce^  and  therefore  recommended  that  the  work  be  not 
undertaken,  principally  for  the  reason  that  the  waves  in  Chequamagon 
Bay  were  not  of  the  size  or  character  to  render  them  dangerous  to  ves- 
sels lying  at  the  docks. 

A  glance  at  tracing  No.  2,  herewith,  shows  that  a  breakwater  of  the 
length  and  located  as  proposed  in  the  report  of  1885,  or  one  parallel  to 
it  and  located  anywhere  between  the  ore-dock  and  Chequamagon  Point, 
would  not  afford  protection  to  the  wharves  of  Ashland  as  against 
storms  from  a  northerly  direction,  the  extent  of  shore  to  be  thus  pro- 
tected by  the  proposed  breakwater  being  but  little.more  than  half  the 
distance  from  the  breakwater  to  the  ore  dock.  A  branch  to  the  pro- 
posed breakwater  commencing  at  its  outer  end  and  running  south- 
westerly, or  generally  parallel  to  the  shore,  for  several  thousand  feet, 
would  form  with  the  proposed  breakwater  a  stilling  basin,  and  also  pro- 
tect a  larger  extentof  shore  against  the  effect  of  northerly  gales,  though 
this  protection  would  not  extend  to  the  present  wharfage  of  Ashland. 
But  the  heavy  storms,  those  which  are  likely  to  cause  damage,  are 
from  the  northeast. 

The  staunch  ore  dock  of  the  Milwaukee,  Lake  Shore  and  Western 
Railway  Company,  about  1,400  feet  long  and  rising  to  a  height  of  nearly 
40  feet  above  the  water-surface,  sufficiently  prot^ts  the  present  wharf- 
front  of  the  city  of  Ashland  against  northeast  storms.  As  to  the  move- 
ment of  sand  along  the  bottom  of  the  bay  from  the  northeast,  believed 
by  some  of  the  citizeus  to  exist  and  to  be  due  to  the  breach  in  Che- 
quamagon Point,  and  to  arrest  which  was. one  of  the  reasons  presented 
in  favor  of  the  proposed  breakwater,  the  Board  is  not  at  present  prepared 
to  regard  it  as  existing  to  any  appreciable  extent. 
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At  tbe  time  of  the  Board's  visit  to  Aslilaad  the  Milwaukee,  Lake 

fSbore  and  Western  Railroad  Gompaoy  was   building  a  secoud   ore 

'  doek  about  150  feet  to  200  feet  northeast  of,  parallel  to,  and  to  be  5 

feet  high^  than  its  present  dock ;  and  a  similar  dock  was  in  progress  of 

ooDstmctioa  by  the  Wisconsin  Central  Eailroad  Company  further  up 

tbe  bay. 

Tbe  lowest  (most  northeasterly)  ore-dock  will  bear  the  brunt  of  waves 
ifoin  the  northeast,  but  the  railroad  company  has  not,  so  far  as  the 
Board  \b  informed,  experienced  any  great  inconvenience  from  such 
waveh. 

An  extension  of  the  city  front  beyond  the  Milwaukee,  Lake  Shore  and 
Western  Bsulroad  Ore-dock  would  bring  the  wharves  of  this  extension 
nearer  to  the  shelter  of  Chequamagon  Point. 

As  to  the  height  of  waves  within  the  bay,  if  we  apply  Stevenson's 
formula,  A=1.5  \/D,  D  representing  the  fetch  of  open  sea,  we  might  ex- 
pect for  the  greatest  height  of  waves  at  the  ore-dock  due  to  northeast 
winds,  4J  feet,  to  be  augmented  somewhat  by  waves  from  Lake  Supe- 
rior passing  around  the  end  of  Chequamagon  Point,  the  waves  from 
the  lake,  however,  rapidly  reducing  after  passing  the  point  and  entering 
tbe  expanse  of  Chequamagon  Bay.  « 

Tbe  height  of  the  waves  again  is  effected  by  the  rise  or  piling  up  of 
water  in  the  bay,  under  northerly  or  northeast  winds. 

The  Board  saw  frozen  spray  on  the  outer  end  of  the  ore-dock  at  a 
height  of  about  8  feet  above  the  level  of  the  bay,  undoubtedly  due  to 
tte  late  fall  or  early  winter  gales,  but  spray  is  a  different  thing  from 
solid  water. 

It  is  stated  in  the  communication  from  the  committee  of  the  Busi- 
ness Men's  Association  herewith  that  very  heavy  storms  wash  com- 
pletely over  the  highest  merchandise  docks,  and  at  times  saw-logs 
measuring  2^  feet  in  diameter  have  been  washed  np  so  as  to  lodge  on 
blocks  standing  7  feet  above  the  water — low  water*  meant,  of  course. 
Also  that  such  storms  are  liable  to  cause  damage  not  only  to  the  ship- 
ping at  the  docks,  but  to  the  docks  themselves  and  the  merchandise 
Md  lamber  piled  on  them. 

The  damage  to  private  wharves  and  merchandise  located  upon  them 
seems  to  have  been  due  to  the  method  of  construction  of  the  wharves 
themselves;  the  wharves  are  generally  fiimslly  built  and  not  rising 
more  than  6  to  7  feet  above  the  surface  of  the  water  in  calm  weather. 
During  storms  the  water  level  of  the  bay  is  sometimes  raised  3  feet 
^y  the  swell  from  Lake  Superior,  so  that  at  such  times  waves  of  but  3 
to  4  feet  in  height  dash  over  the  wharves.  The  wharves  should  be 
bigherand  stronger  than  now  built. 

As  the  ore-docks  will  sufficiently  protect  the  wharves  under  their  lee 
^Kunst  northeast  storms,  tbe  position  for  a  breakwater  to  protect  the 
vhaiyes  against  the  longest  fetch  of  sea,  and  at  the  same  time  cover 
^  pier-h^ds  or  wharf-line  from  the  northeast  would  be  somewhere 
^ithin  tbe  space  bounded  by  the  lines  A  B  and  A  C,  the  latter  proba- 
%ao  approximation  to  the  position  of  the  channel  in  front  of  the 
^barfline  to  be  eventually  established  at  Ashland,  and  occupying  some 
^b  position  as  D  E.  (Please  see  tracing  Ko.  1.)  Such  a  breakwater 
^<mld  not  only  be  very  expensive,  owing  to  its  length  and  the  great 
depth  of  water  within  the  space  B  A  C,  but  it  would  crowd  the  harbor, 
^Qd  prove  an  injury  rather  than  a  benefit.  And  the  further  down  the 
%6ach  a  breakwater  is  located  the  greater  its  cost. 
'  .  It  is  the  opinion  of  the  Board,  therefore,  that  no  breakwater  in  addi- 
tion to  the  natural  one  formed  by  Chequamagon  Point  is  necessary  for 
^and  Harbor. 
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Ashland  Harbor  is  already  one  of  the  most  important  shipping  itoints 
on  Lake  Superior,  and  its  facilities  for  commerce  should  be  made  com- 
mensurate with  the  capacity  of  the  lock  at  the  Sault  Ste.  Marie,  whicfi 
provides  for  the  passage  of  vessels  drawing  16  feet.  The  harbor  should 
be  deepened  by  dredging  to  the  necessary  distance  beyond  the  wharf- 
line  to  provide  for  the  free  passage  of  vessels  drawing  16  feet 

PROJECT  AND  RECOMMENDATIONS. 

The  Board  respectfully  submits  as  a  project  for  the  improvement  of 
Ashland  Harbor  the  preservation  of  Ghequamagon  Point  and  dredging 
to  the  necessary  distance  in  front  of  the  wharves  to  provide  for  vessels 
drawing  16  feet  of  water,  and  recommends  that  the  $22,500  for  the  im- 
provement of  the  harbor  made  by  act  of  Congress  approved  Angnst  5, 
1880^  be  applied  to  closing  the  existing  breach  in  Ghequamagon  Point, 
and  in  dredging,  so  far  as  the  funds  will  admit  of. 

The  maps  at  the  disposal  of  the  Board  are  not  in  sufficient  detail  to 
admit  of  any  estimate  being  made  of  the  cost  of  the  dredging  required, 
or  of  closing  the  breach  in  Ghequamagon  Point,  though  it  is  believed 
that  the  funds  available  will  be  sufficient  after  closing  the  breach  to^ 
undertake  the  work  of  dredging.  Additional  surveys,  however,  are 
necessary  in  order  to  determine  the  cost  of  either  item. 

The  tracings  herewith  are  from  blue-print  copies  of  the  maps  aooom- 
panying  Lieutenant-Golonel  Barlow's  reports  of  1884  and  1885,  dotted 
red  lines  having  been  added  by  the  Board  for  purposes  of  illustration. 

Bespectfully  submitted. 

Ghas.  J.  Allen, 

Md^ar  of  Ihi^neers. 

D.  W.  LOOKWOOD, 

Captain  of  Engineers. 

WM.  L.  MARSHiLLL, 

Captain  of  Engineers. 
The  GmEF  of  Engineers,  U.  S.  A. 


LBTTBR   OF    COMMITTEB    OF    THB  BUSINESS  HEN'S  ASSOCIATION    OF  ASUULND,    WIS- 
CONSIN. 

Ashland,  Wis.,  March  17,  1887. 

Gbntlembn  :  The  prevailing  winds  on  this  (Ashland)  Bay  ate  from  the  northeast. 
All  the  storms  whioh  oanse  or  are  likely  to  cause  damage  oome  from  that  direction. 
Very  heavy  storms  wash  completely  over  our  highest  merchandise  docks,  and  at  times 
saw-logs  measuring  2^  feet  in  diameter  have  been  washed  np  and  lodged  on  docks 
standing  7  feet  above  the  water.  Storms  of  this  violence  are  not  frequent,  and  when 
they  occur  are  liable  to  cause  damage  not  only  to  the  shipping  at  the  docks  bat  to 
the  docks  themselves  and  the  merchandise  and  lumber  piled  upon  them. 

During  last  October  a  storm  of  this  kind  occurred,  doing  much  damage  to  docks 
and  precipitating  many  thousand  feet  of  lumber  into  the  water.  When  the  velocity 
of  the  wind  is  much  less  it  raises  sufficient  sea  to  make  it  impossible  for  vessels  to  lay 
on  the  windwiurd  side  of  our  dock  to  load.  This  is  very  annoying,  and  causes  great 
loss  to  shippers. 

The  output  fh>m  our  ore-docks  last  season  was  upwards  of  790,000  tons,  in  addition 
to  which  was  some  50,000,000  feet  of  lumber,  besides  other  merchandise.  The  mini- 
mum estimate  of  output  of  ore  for  the  coming  season  is  1,200,000  tons,  whioh  alone 
would  require  1,200  vessels  to  transport,  estimating  the  cargoes  at  1,000  tons  each. 
This  in  addition  to  the  lumber,  which  this  season  will  amount  to  at  least  75,000,000  feet, 
aud  other  products  transported,  furnishes  business  for  a  large  fleet,  whioh  is  much  in 
creased  by  the  regular  passenger  and  freight  boats  tha^  stop  at  this  port. 

These  items  are  mentioned  to  show  howrapid  the  increase  of  commerce  in  onr  harbor 
is  likely  to  be  and  the  ^eat  importance  of  immediately  improving  and  protecting  it ; 
and  thiis  can  be  done  without  a  very  great  outlay  of  money  to  make  it  perfectly  secure 
as  a  harbor  of  refuge,  it  being  easily  accessible  in  any  weather^  and  be  also  so  pro- 
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td  tlftat  tlie  transfening  of  freight  from  dock  to  yo^ael,  or  the  reyersei  could  pro- 
fioed  irittioat  intemiption  m  all  weathers. 

ThcBft  nUKttQCB  have  been  bioaght  by  oar  oitizens  to  the  attention  of  our  Senaton, 
HoDA.  Philetos  Sawyer  and  John  C.  Spooner,  and  oar  Bepresentative,  Hon.  Isaac 
fitepibeiiaony  And  also  to  the  attention  of  the  Postmaster-General,  William  F.  Yilas, 
all  of  whom  sure  fjamiliar  with  oar  harbor,  its  importance  and  necessities,  and  throngh 
their  infioenoe  mn  appropriation  of  |23,&00  was  secored  in  the  river  and  harbor  bill 
•f  1886w  An  JMiditional  appropriation  of  $10,000  was  made  by  the  last  Congress ;  but 
the  hill,  as  yoa  are  aware^  failed  to  become  a  law  for  the  want  of  the  signatore  of  the 


In  eooflidermtion  of  the  above  premises,  we  woald,  as  representatives  of  the  Basi- 

SHS  Meni^s  Aasoeiation  and  of  the  citizens  of  Ashland,  ask,  as  a  matter  of  Justice,  that 

the  approjpiijktion  above  mentioned  be  expended  for  the  purpose  for  which  it  was 

criminally  intended,  to  wit: 

In  eammencinf  the  necessary  breakwater  or  ietty  at  as  early  a  day  as  practicable. 

jLtcesaij  dredging  to  reach  the  private  docks  can  be  done,  for  the  present  at 

,  by  individoal  enterprise;  bat  the  breakwater,  being  a  matter  of  general  intor- 

not  only  to  oar  eitusens  but  to  the  lake  marine,  shoud  be  built  at  Grovernment 

expense. 

with  the  facts  before  yoo,  and  haviog  yourselves  made  a  personal  examination  of 
the  location,  we  trnst  that  yoa  will  make  such  recommendatiobs  to  the  War  Depart- 
as  shall  seeaie  to  ns  tilie  best  results  obtainable  from  the  amount  appropriated. 
Yery  respeetfolly, 

D.  A.  Kennedy, 
W.  R,  DaRFEE, 
D.  G.  Sampson, 
ChmmUtee  of  Buaineas  MetCs  AsiociaUon, 

Maj/x  Autxsf  and  Captains  Logkwood  and  Marshall. 


GG2. 

XMPBOYEMENT  OF  ONTONAGON  HABBOB,  MICHIGAN. 

Mg^nal  ^atimates  (see  Report  of  Chief  of  Engineers,  1867,  page  65) (363,970 

Affnpriatod 885,600 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
in  1867. 

The  project  consisted  in  the  constmction  of  two  parallel  piers  250 
irat  apart,  extending  to  the  18-foot  contoar,  and  dredging  a  channel  be- 
tveeo  them  12  feet  in  depth,  connecting  the  deep  water  in  the  lake  with 
tke  deep  water  in  the  river.  The  contemplated  length  of  the  east  pier 
vas  2^  feet,  and  of  the  west  pier  2,160  feet.  At  the  end  of  the  fiscal 
year  under  consideration  there  had  been  completed  2,265  feet  of  the 
east  pier  and  2,375  feet  of  the  west  pier,  except  additional  filling  and 
planking  of  cribs  I^os.  21  to  31,  and  the  enter  100  feet  which  is  lacking 
^  saperatnictare ;  10,546  cnbic  yards  of  material  had  also  been  re- 
moved by  dredging. 

As  stated  in  the  last  annual  report,  the  examination  of  this  harbor 
in  June,  1885,  indicates  that  owing  to  the  advance  of  the  bar  a  consid- 
wable  extension  of  the  piers  will  he  required  to  reach  the  18-foot  con- 
^«ttj  this,  with  the  additional  dredging  required  to  make  the  14rfoot 
<^Del,  will  increase  the  original  estimate  $26,000. 

Under  the  appropriation  of  $13,000  made  by  act  of  Congress  ap- 
proved Augusts,  1886, afterdueadvertisement, proposals  were  receivod 
tor  the  construction  of  four  cribs,  each  60  by  20  by  12J  feet,  and  lOOUnear 

'^of  snperstracture.  ,      *    a   ti^^+v. 

The  contract  was  awarded  to  the  lowest  bidder,  Mr.  A.  S.  iJroiiixer- 

^> of  Jackson,  Mich.  ,  ^         .   ^  .   ,^  ^ 

After  considerable  delay  Mr.  Bretherton  declined  to  ®^*^.™^^^^- 
^  and  it  was  then  awarded  to  Mr.  W.  T.  Oasgrain,  of  Milwaukee, 
^^  the  next  lowest  bidder. 
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It  was  intended  to  complete  the  saperstrncture  darinf?  the  w^orkini? 
season  of  1886,  but  the  date  of  Mr.  Gas^ain's  contract,  November  11, 
rendered  it  too  late  to  begin  work  on  Lake  Superior,  and  actual  opera- 
tions did  not  commence  nntil  May  26, 1887.  At  the  close  of  the  fiscsL 
year  Cribs  34  and  35  of  the  west  pier  had  been  leveled,  preparatoi-y  to 
bnilding  the  saperstrncture  upon  them,  the  stone  foundation  for  three 
cribs  laid,  and  crib  bnilding  commenced,  though  none  were  entirely 
completed. 

It  is  proposed  to  extend  the  east  pier  50  feet,  and  the  west  pier  15i9 
feet,  under  this  contract. 

Minor  repairs  to  the  east  and  west  piers,  by  hired  labor  and  open 
purchase,  are  in  progress. 

The  work  contemplated  during  the  fiscal  year  ending  June  30^  1889, 
should  an  appropriation  be  made,  will  consist  in  further  pier  extensioD 
and  probably  some  repairs. 

This  harbor  derives  its  chief  importance  from  the  fact  that  it  a£fords 
the  only  available  refuge  for  vessels  in  stress  of  weather  alon^  the 
south  shore  of  Lake  Superior  between  the  Apostle  Islands  and  Kewee- 
naw Point,  a  distance  of  120  miles.  It  is  also  a  port  for  a  large  back 
country,  and  has  considerable  local  commerce.  It  is  desirable  to  com- 
plete the  work  as  soon  as  possible  and  in  accordance  with  the  orig^mal 
plan,  except  that  the  depth  between  the  piers  should  be  made  at  least 
14  feet,  instead  of  12  feet  as  there  provided  for. 

Money  statement 

Jnlyl,  1886,  amount  available |2»225.30 

Aznount  appropriated  by  act  approved  August  5, 1886 13,000.<XI 

15. 225. 30 
Jaly  If  1887,  amount  expended  during  fiscal  year,  exolusive  of  liabilities  ' 
outstanding  July  1, 1886 514.25 

July  1, 1887,  amount  available 14,711.05 

(Amount  ^estimated)  required  for  completion  of  existing  project 78, 170. 00 
Amounttnat  can  be  profitably  expended  in  fiscal  yearendmg  JuneSO,  1889    60, 000. 00 
Submitted  in  comphance  with  the  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  and  opened  September  24, 1886, /or  extension  of  piers  and  con- 
siruclion  of  superstructure  at  Ontonagon  Harbor,  Michigan. 


Articles. 


Pine  timber,  12  by  12  inches  and 
12  by  18  inches . .  per  linear  foot . . 

Hemlock  timber,  12  by  12  inches 
and  12  by  18  inches,  per  linear 
foot 

Pine  plank per  M,  B.M.. 

Wrought  iron  dnft-bolts,    per 

ound 

ronght  iron  screw-bolts,  per 
poand  

w  roaght  iron  spikes  .per  poand . . 

Stone per  cord.. 

Belaying  pine  plank,  per  M, 
B.   M 


Wi 


Total  amonnt  of  bid. 


Qaantily  required. 


7.400  linear  feet. 


8,000  UnesT  feet. . 
12,000  feet,  B.  M. 


13,100  pounds. 


2,600  pounds. 
600  pounds... 
540  cords 


5,000  feet,  B.M... 


1.  «rohnH.Ga-    2.  A.S.Breth- 

lett,  Marquette,  erion,  Jackson, 

Mich."  moh.t 


$0.85 


.35 
20.00 

.06 

.06 

.06 

12.00 

&00 


18, 146. 00 


$0.38 


.80 
l&OO 

.04 

.05 

.04 

10.00 

17.00 


12,86L00 


8l  Wm.  T.  Cas- 

grain,MUwaa* 

kee,  Wis. 


$0.88 


.38 
25.00 

.0<i 

.06 

.01 

10.00 

10.00 


12,38&00 


'  Informal.    Names  of  guarantors  not  written  in . 

t  Informal     Ko  guaranty  accompanying  bid.     Informality  waived  and  bid  accepted.     Declined  tq 
enter  into  contract,  and  contract  awarded  to  William  T.  Casgrain,  the  next  lowest  uidder. 
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IMOmCIAL  STATISTICS  TOR   THE  TKAR   ENDINQ   DECEMBER  31,   1886,   AND    INFOR- 
MATIOX  CAIXED  FOR  BT  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Hame  of  harbor,  Ontoni^D,  Mich. ;  ooUeotion  district,  Saperior,  Mich. ;   nearest 
IgliVboiise,  Ontonagon,  Midi. 

P)Aiiioant  expended  to  June  30,1887 t^0,888.95 

Amooot  reqnired  tooomplete  improvement 78,170.00 

AnDoal  ooet  of  preaerring  and  maintaining 11,200. 00 

ft)  Anoantof  oommerce  and  navigation  when  work  of  improvement  began  in  1867: 

Daring  the  fiscal  year  ending  Jane  30, 1867,  the  number  of  vessels  arriving  was  224 ; 
Ae  onmbw  leaving,  22S, 
TVs  exports  and  imports  for  the  same  period  were  as  follows : 

EXPORTS. 

jOopper tons..      1,500 

;€eMal  merchandise.... do...  380 

Unbsr feet,B.M..  125,000 


IMPORTS. 

fWvr barrels. 

Gntii bnsbels. 


{bandiae tons. 

(3)  Amoont  of  commerce  and  navigation  at  present  time : 

STATISTIGS  OF  COMMERCE  FOR  CALENDAR  TEAR,  1886. 

Arrivdl  and  departure  ofveueU, 


4,790 

19,300 

2,283 


Number. 

Tonnftge. 

^ 

100 
80 

103,000 

"•^••MA r ..,.          r.T ,.,„.,--,,-,, 

IS^OOO 

^^^*    "^^^■••.... .«..■..  •...•■••■••.•■■•..■•«■■■•■•"•■•••■••••.••..••«■••••• 

Tttal 

190 

118»000 

PRINCIPAL  AimCLES  OF  EXPORT  ANP  IMPORT. 

EXPORT. 

Approximate  Talae. 

Limber $300,000 

Copper 85,000 

0«a«»l  Bieiehandise 10,000 

PiA 1,400 

Tofcil 396,400 

IMPORT. 

Geoenl  oMRhandiBe 150,000 

Owitt 10,500 

JTow 16,000 

noTiBOQi 3,300 

^^ 1,200 

ToUl 181,000 

^AMmt  of  reveniie  collected,  none. 

W  Tbe  effect,  if  any,  of  work  thns  far  executed  npon  the  rates  of  freight  and  insnr- 
UM,  Slid  alao  upon  the  rates  of  competing  rentes  of  transportation: 

^^pNKnt  there  are  no  competlnff  routes,  there  being  bnt  obe  railroad,  that  of  tbe 
Oyyaand  Brol6  Company,  a  short  line  running  from  Ontonagon  to  Rockland,  12 
^uiidiiUnt ;  an  outlet  for  the  product  of  the  copper  mines. 

8872  KNO  87 ^124 
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t 

Tho  opening  ap  of  the  Gogebio  iron  range  in  Ontonagon  Connty  will  andoublod^ 
reenlt  in  bnilding  one  or  more  through  lines  to  Ontonagon. 

The  effect  on  rates  of  freight  and  insurance  has  been  that  due  to  a  deepening  htm 
7  to  12  feet  and  the  use  of  this  harbor  as  a  refuge  in  case  of  stormSb 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  M 
completion  of  the  proposed  improvement : 

This  harbor  derives  its  chief  importance  firom  the  fact  that  it  affords  the  only  avail- 
able refuge  for  vessels  in  stress  of  weather  along  the  south  shore  of  Lake  Snpcrioi 
Ifetween  tue  Apostle  Islands  and  Keweenaw  Point,  a  distance  of  120  miles.  It  is  aki 
a  port  for  a  large  back  country  and  has  considerable  local  commerce. 


GG3. 

IMPROVEBIENT  OF  EAGLE  HARBOR,  MICHIGAN. 

Modified  estimate  (see  Report  of  Chief  of  Engineers,  1876,  II,  328 ;  1877, 1,  96, 

11,845) $97,000 

Appropriated 97,000 

The  project  for  the  improvement  of  this  harbor  wa«  adopted  in  1866 
and  moditied  in  1868, 1874,  and  1878.  Previous  to  the  improveoieDt  the 
entrance  was  obstructed  by  a  rocky  reef  having  about  9  feet  of  water 
over  the  shoalist  point 

The  original  plan  of  improvement  contemplated  the  excavation  of  a 
channel  across  the  ledge  of  rock  to  a  depth  of  14  feet  and  a  width  of  80 
feet,  and  the  construction  of  a  breakwater  of  crib-work  20  feet  wide, 
closing  the  opening  of  the  harbor  from  1,500  to  220  feet,  thas  leaving 
space  for  the  further  widening  of  the  channel.  The  estimated  cost  of 
this  improvement  was  $273,362.36  At  this  time  the  opening  of  copper 
deposits  made  the  prospective  commerce  quite  large,  but  the  subseqoeDt 
discovery  of  richer  veins  at  other  points  caused  the  commerce  to  remam 
statidnary. 

The  plan  as  finally  earned  out  consisted  in  blasting  and  dredging  a 
channel  130  feet  wide  and  14  feet  deep  through  the  reef,  and  marking 
it  by  two  guiding-cribs,,  one  on  each  side  of  the  channel,  at  an  estimated 
cost  of  $97,000. 

The  work  was  completed  in  1879,  and  meets  present  demands  of  com- 
merce.   There  were  no  operations  during  the  past  fiscal  year. 

No  money  is  asked  for  the  fiscal  year  ending  June  30, 1889,  as  tfae 
balance  of  funds  on  hand  will  be  sufficient  to  preserve  the  eribs  and 
channel. 

Vett 

Length  of  east  pier  Jane  30, 1887 48 

Length  of  west  pier  June  30, 1^^ • 9B 

Number  of  cable  yards  of  rock  removed  to  Jane  30, 1887, 3,820,  prism  measnremcDt. 

Money  statement. 

Jnly  1, 1886,  amonnt  ayaUable |S, 865.33 

Jaly  1,  1887, amoont  available .  2,886.33 


COBfMBRCIAL    STATISTICS  FOR  THE    TBAB  ENDING  DBCKMBBa  31,  1886,  AND    INfOB- 
MATION  CALLED  FOR   BY  DEPARTMENT   LETTER  OF  AUOUST  10,   1886. 

Name  of  harbor.  Eagle  Harbor,  Michigan ;  coUeetion distariot,  Superior,  Michigan; 
nearest  light-hoase,  Eagle  Harbor,  Miomgaa.  ' 

a)  Amount  expended  to  Jane  30, 1887 994,113.0B' 

Annaal  cost  of  preserving  and  maintaining 500.90 
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pfQject  for  improvemeDt  was  completed  in  1879  and  meets  the  present  demanda 


appropriation  is   asked  for  this  harbor,  as  the  fands  on  hand  will  probably  be 
aent  to  cover  the  expenses  of  keeping  the  channel  and  pieis  in  good  condition  for 
>ears. 

Tbe  amoant  of  commerce  and  navigation  when  work  of  improvement  began  in 
1967: 

» i^atisties'coald  be  obtained.    Before  being  improved  the  entrance  to  this  harbor 
obstracted  bjr  a  rocky  reef  with  9  feet  of  water  over  it.    A  channel  130  feet  wide 
14  feet  deep  was  blasted  through  the  rock,  and  a  gniding-crib  bnilt  on  each  side 
fBiark  the  channel. 

Anoont  of  commerce  and  navigation  at  present  time : 

STATISTICS  FOR  CALENDAR  TJSAR  1886. 

Dcipal  articles  of  import : 

Appiozimftte  value. 

Ceal $45,000 

Lamber 8,000 


L 


h  Total 53,000 
cipal  articles  of  export : 
Copper 450,000 

fl)  The  effect,  if  any,  of  work  thus  far  execated  npon  rates  of  freight  and  inenrance, 
and  also  upon  the  rates  of  competing  routes  of  transportation : 

ta^  Harbor  has  no  railroad,  being  a  small  place  of  but  200  inhabitants,  and  the 
pily  effect  of  the  improvement  is  to  facilitate  the  Local  commerce,  which,  owing  to  cop- 
|9  deposits,  at  one  time  bid  fair  to  be  very  large,  bnt  the  opening  of  richer  veins  at 
poinls  has  cMised  the  bosiness  of  this  place  to  remain  stationary. 


(S  Pnapective  adTantages  to  commerce  as  well  as  benefits  to  the  commanity  by  the 
eoinpletioir  of  the  proposed  improvement : 

The  improvement  is  completed,  and  meets  present  demands. 


G  G  4. 


fiTABLISHMENT  AND   MAINTENANCE  OF   HARBOR-LINES   IN  PORTAGE 

LAKE,  MICHIGAN. 

The  rirer  and  harbor  act  of  AagOBt  5, 1886,  contained  the  follow- 
'ngebHifle: 

fifBc.  S.  That  in  places  where  harbor-lines  have  not  been  established,  and  where  de- 
lists of  d^xis  of  mines  or  stamp  works  can  be  made  without  ii^nry  to  navigation, 
^ha  lines  to  be  established  by  the  Secretary  of  War,  said  offtcer  may,  and  is  hereby 
■thocuad  to,  eanae  sach  lines  to  be  established ;  and  within  snoh  lines  snch  deposits 
*^y  be  niade,  ukder  legolations  to  be  from  time  to  time  prescribed  by- him. 

lo  aceordance  with  this  authority  the  Secretary  of  War  referred  the 
*s^tter  to  the  ooDsideration  of  a  Board  of  Engineer  Officers,  convened 
^ogastlS,  1886,  and,  agreeably  to  its  recommendation,  ^^  rales  and  regu- 
latioas  for  the  establishment  and  maintenance  of  harbor-lines  in  Portage 
Uke,  to  x>reTeiit  the  destruction  of  the  through  routes  of  communica- 
}^  across  Keweenaw  Point,"  with  an  accompanying  chart  showing  the 
"^tion  of  the  lines,  were  printed  and  widely  distributed. 

^0  infraction  of  the  regulations  bad  been  reported  at  the  close  of  the 
Ileal  year. 


1972    repoet  op  tue  chief  of  engineers,  u.  8.  army. 

report  upon  the  limiting  shore-lines  proposed  at  pobtafl 

lake,  michigan.  ^ 

Army  Building, 
ITew  TorJcj  December  22,  188& 

General  :  In  accordance  with  yoar  in^tractions  of  October  30, 18l| 
the  Board  of  Engineers  constitated  by  Special  Orders,  No.  112,  cuivei 
Reries,  Headquarters  Oorps  of  Engineers,  has  the  honor  to  submit  thefti 
lowing  special  report  ui)on  the  limiting  shore-lines  proposed  at  Poztag 
Lake,  to  prevent  the  destraction  of  the  through  route  of  commanicatio: 
across  Keweenaw  Point,  by  deposits  from  the  copper  stamp-mills  i 
that  vicinity. 

The  language  of  section  2  of  the  river  and  harber  act  of  Angust  I 
1886,  is  as  follows : 

That  in  places  where  harbor  lines  have  not  been  establisbedi  and  where  depoiii 
of  debris  of  mines  or  stamp  works  can  be  made  without  injnry  to  navigation,  witiui 
lines  to  be  established  by  the  Secretary  of  War,  said  officer  may,  and  is  heieb: 
aathorized,  to  cause  snch  lines  to  be  established ;  and  within  such  lines  snoh  depoi 
its  may  be  made,  under  regulations  to  be  from  time  to  time  prescribed  by  him. 

This  subject  has  been  discussed  in  a  general  way  in  the  report  of  th< 
Board  upon  the  proposed  opening  of  the  Portage  Lake  route  to  the  com 
merce  of  Lake  Saperior,  dated  December  22,  1886,  and  the  limitini 
shore-lines  regarded  as  essential  to  preserving  the  value  of  this  watei 
way  as  a  great  National  throagh  route  for  commerce  have  been  indioatec 
upon  map  No.  2,  accompanying  that  report.  In  recommending  thi 
establishment  of  these  lines  the  Board  has  been  governed  by  the  fol 
lowing  conditions : 

Natore  has  provided  a  spacious  and  safe  channel  at  this  place,  when 
it  is  needed  not  only  for  the  commerce  of  Houghton  and  Hancock,  ba( 
also  as  a  free  passage  for  the  great  fleets  of  vessels  now  engaged  in  the 
general  commerce  of  Lake  Superior.  These  stamping-mill  deposits  have 
already  made  serious  encroachments  upon  the  free  water-way,  and  nn* 
less  immediately  checked  must  soon  destroy  it,  as  is  apparent  from  the 
map  above  mentioned.  If,  as  seems  probable,  the  Government  is  soon  tc 
assume  control  of  this  route,  action  under  the  law  above  quoted  cannot 
be  too  soon  taken  by  the  Department.  The  Board  is  satisfied  that  pnb 
lie  opinion  in  the  vicinity  will  sustain  such  action  ]  indeed,  we  are  in- 
formed that  the  passage  of  the  law  was  urged  with  this  special  object 
in  view.  For  previous  action  reference  is  made  to  the  report  of  Major 
Bobert,  printed  as  House  Ex.  Doc.  No.  85,  Forty-seventh  Congress, 
second  session. 

The  natural  width  of  channel  in  the  vicinity  of  Houghton  and  flan- 
cock  is  1,000  feet.  This  full  width,  none  too  much  for  free  passage  of 
the  Lake  Superior  tows,  is  also  necessary  for  the  local  traffic,  because 
steamers  require  at  least  three  times  their  length  to  turn  readily,  aad 
the  length  of  the  larger  class  now  exceeds  3^  feet.  Many  of  the 
steamers  engaged  in  local  traffic  discharge  their  freights  at  docks  on 
both  sides  of  the  lake,  and  are  therefore  compelled  to  turn  frequentl). 
Hence  the  Board  has  adopted  parallel  shore-lines  1,000  feet  apart,  be- 
tween which  obstructions  of  the  channel  should  not  be  permitted.  Na- 
ture has  granted  this  width  and  it  should  not  be  sacrificed  for  individ- 
ual gain.  The  only  exception  has  been  made  for  a  length  of  about  2,100 
feet  between  the  bridge  and  the  Pewabic  Dump,  where,  to  avoid  serioos 
interference  with  existing  wharves,. the  width  has  been  reduced  to  9O0 
feet. 
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I  Hie  Board  appends  to  its  report  a  letter  from  Mr.  James  Pryor,  sa- 
krintendent  of  tlie  Lake  Superior  Ship  Canal  and  of  the  Portage  Biver 
BinoTement  Ck>mpany,  setting  forth  the  needs  of  local  commerce  in 
Ids  matter.  The  needs  of  through  commerce  will  be  still  greater  if, 
ig  to  the  argent  wishes  of  the  general  navigation  interests  of  the 
the  Oovemment  assames  the  expense  of  opening  this  route  across 
reenaw  Point  to  the  largest  class  of  shipping  navigating  Lake  Snpe- 


BespeetfoUy  sabmitted. 


Henby  L.  Abbot, 
Colonel  ofEngineerSy 
Bvt  Brig.  Oen.j  U,8,A. 
O.  H.  Ernst, 

Major  of  Ungineers, 
Ghas.  J.  Allen, 

Major  of  Engineers. 


Brig.  Qen.  J.  O.  Duane^ 

Chief  of  Engineers,  U.  8.  A. 


LETTER  OF  THE  OHIEF  OF  ENGINEERS. 

Office  of  the  Ohief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  January  8, 1887. 

Sir:  To  enable  a  complianc3  with  the  requirements  of  section  2  of 
fte  river  and  harbor  act  of  August  5, 1886, 1  have  the  honor  to  submit 
krewith  a  report  upon  the  limiting  shore-lines  proposed  at  Portage 
like,  Lake  Superior,  to  prevent  the  destruction  of  the  through  water 
x»te  across  Keweenaw  Point,  by  deposits  from  the  copper  stamp- 
ftilte  in  that  vicinity,  which  has  been  received  from  the  Special  Board 
tf  Engineers  constituted  under  section  5  of  the  same  act ;  together  with 
•mt(k,  upon  which  are  marked  the  lines  recommended  by  the  Board  to  be 
CRtablifthed,  within  which  such  deposits  may  only  be  made. 

The  lines  therein  designated  are  recommended  for  approval,  and,  with 
yoor  sanction,  the  officer  in  charge  of  that  district.  Captain  Davis,  will 
ke  instrocted  from  this  office  to  see  that  their  establishment  is  enforced 
mdcv  such  regulations  as  may  be  determined  upon. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  Oen.j  Chief  of  Engi'uers. 

Hon.  Wm.  0.  Bnbigott, 

Secretary  of  War. 

list  Indonement] 

War  Department, 

January  19, 1887. 

BespeetfoUy  returned  to  the  Uhief  of  Engineers,  approved  as  recom 
denied. 
By  order  of  the  Secretary  of  War. 

John  Tweepale, 

Chief  Cleric. 
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RBOULATIONS  FOR  THE  SSTABLISHMENT  AND  MAINTENANOE  OF  HARBOR-LINES  IN 
PORTAGE  LAKE,  TO  PREVENT  THE  DESTRUCTION  OF  THE  THROUOII  ROUTES  OF 
COMMUNICATION  ACROSS  KEWEENAW  POINT. 

[Approved  and  ocd«red  by  tba  Seorotuy  of  Wat  Karoh  14, 1887.] 

▲UIHORITT. 

Section  2  of  the  river  and  harbor  act  of  Angost  5,  1886,  reads  as  follows : 
**  That  in  places  where  harbor-lines  have  not  been  established,  and  where  deposits 
of  debris  of  mines  or  stamp  works  can  be  made  without  ixgaiw  to  navigation,  within 
lines  to  be  established  by  the  Secretary  of  War,  said  officer  may  and  is  hereby  aothor- 
ized  to  oanse  such  lines  to  be  established^  and  within  such  lines  such  deposits  may 
be  made  nnder  regulations  to  be  from  time  to  time  prescribed  by  him. " 

This  Bubiect  having  been  referred  to  a  Boiurd  or  Engineer  officers  constituted  by 
Special  Orders,  No.  112,  current  series.  Headquarters  Corps  of  Engineers,  August  13, 
lHd6,  the  harbor-lines  recommended  by  that  Board  are  hereby  established  as  follows : 

HARBOR  LINES. 

Commencing  1,600  feet,  more  or  less,  to  the  westward  of  the  Atlantic  mill,  on  the 
south  shore  of  Portage  Lake,  a  harborjine  shall  be  established  on  each  shore,  said 
lines  to  be  parallel  to  each  other  and  1,000  feet  apart,  eaohfbUowing  the  curves  and 
bends  of  the  river  and  being  generally  tangential  to  the  shore-line. 

This  width  of  1,000  feet  between  the  harbor-lines  shall  be  maintained  until  abreast 
of  the  Quincy  Mill,  or  about  1,000  feet  to  the  westward  of  the  railroad  and  viaduct 
bridge  connecting  the  towns  of  Uancock  and  Houghton,  at  which  point  the  northern 
harbor-line  shall  approach  the  southern  one  gradually,  narrowin|^  the  distance  be- 
tween the  two  lines  from  1,000  feet  to  900  feet  at  the  above-mentioned  bridge,  this 
narrowed  width  of  900  feet  being  maintained  £rom  the  bridge  eastward  for  about 
2,100  feet,  at  which  point  the  Une  marking  the  northern  harbor  limit  shall  gradually 
separate  from  that  of  the  south  shore  untu  the  original  interval  of  1,000  net  is  re- 
established at  a  point  about  400  feet,  more  or  less,  to  the  eastward  of  the  Franklin  Mill, 
and  thence  these  lines  shall  continue  parallel  and  1,000  feet  apart  for  a  distance  of 
10,000  feet,  more  or  less,  to  where  thelase  begins  to  widen  out.  All  as  marked  and  laid 
down  on  Sheet  No.  2,  map  of  part  of  Portage  Lake,  in  vicinity  of  Houghton  and  Han- 
cock, Mich.,  from  surveys  made  in  October  and  November,  1686,  nnder  the  direction 
of  the  Boaid  of  Engineers  constituted  by  Special  Orders,  No.  112,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  August  13,  1866. 

RIPARIAN  OWNERS. 

On  each  side  of  Portage  Lake,  between  the  shore  and  its  corresponding  harbot-line, 
as  set  forth  and  described  in  the  preceding  paragraph,  riparian  owners  may  erect, 
build,  and  maintain  docks,  wharves,  and  other  structures,  and  may  deposit  the  refuse, 
debris,  tailings,  or  products  of  stamp-mills,  but  no  person  whatever  shall  be  per- 
mitted to  erect,  build,  or  maintain  any  dock,  wharf,  or  other  structure,  or  to  deposit 
the  refuse,  debris,  tailings,  or  products  of  any  stamp-mill  beyond  said  limits  as  denned 
in  the  preceding  paragraph. 

PENALTY. 

Any  person  who  violates  any  of  the  above  regulations,  by  erecting  or  attempting 
to  erect  or  maintaining  any  dock,  wharf,  or  other  structure,  or  by  dumping  or  at- 
tempting to  dump  any  refuse,  debris,  tailings,  or  products  of  any  stamp-mill,  outside  of 
orbeyoi]^  the  above-described  harbor-lines,  shall,  on  conviction  thereof,  be  punished 
by  a  fine  not  exceeding  $1,000. 


BEPOBT  UPON  THE  EXPEDIBNCT  OP  THE  ACQUISITION  BY  THE  GhOV- 
EBNMENT  OP  THE  POBTAOE'LAKE  AND  BIVEB  IMPBOYEMENT  COM- 
pany canal,  and  the  lake  supebiob  shipcanal  bail  way  and 
ibon  company  canal,  in  the  state  op  michioan. 

Wab  Depabtment, 
Washington  OUy^  January  24, 1887. 

The  acting  Secretary  of  War  has  the  honor  to  transmit  to  Oongress, 
in  compliance  with  the  requirements  of  the  river  and  harbor  act  of  Aa- 
gast  5, 1886,  a  letter  of  the  6th  instant  from  the  Chief  of  Engineers, 
and  a  copy  of  a  report,  with  appendices  and  a  map  from  a  Board  of 
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Engineers,  constituted  in  compliance  with  the  provisions  of  said  act 
<^to  examine  in  all  their  relations  to  commerce  the  two  improved  water- 
wi^6  known  as  the  Portage  Lake  and  Blver  Improvement  Company  Oa- 
nal  and  the  Iiake  Superior  Ship-Canal  Railway  and  Iron  Company  Ca- 
nal, being  the  improved  harbors  of  refuge  and  the  water  communica- 
tion across  Keweenaw  Point,  from  Keweenaw  Bay  to  Lake  Superior,  by 
way  of  Portage  Kiver  and  Lake,  in  the  State  of  Michigan,  with  a  view  to 
making  the  same  a  free  passage-way  and  harbors  of  refnge,*to  consider 
their  value  and  all  matters  connected  with  their  usefulness  to  naviga- 
tion, and  which  shall  give  information  as  to  the  expediency  of  the  work 
and  the  desirability  of  their  acquisition  and  improvement.-' 

The  Board  recommends  (1)  that  the  offer  of  the  companies  be  accepted 
to  transfer  all  right  and  title  to  the  canal ;  the  works  of  improvement 
on  Portage  Biver;  the  harbor  works  upon  Lake  Superior  and  Kewee- 
naw Bay,  with  all  lands  and  franchises  connected  therewith,  free  from 
all  iacumbraBces  and  involving  no  other  payments  for  bonds  or  other- 
wise whatsoever,  for  the  gross  sum  of  $350,000;  and  (2)  that  the  route 
be  made  a  free  water-way  of  the  United  States,  subject  to  no  tolls  or 
assessments  whatever. 

In  the  opinion  of  the  Board  the  price  asked  is  reasonable,  and  the  fran- 
chises now  owned  by  these  corporations  have  been  legally  and  fairly  ac- 
quired, but  bear  heavily  upon  commerce,  and  the  companies  are  willing 
to  yield  to  the  popular  demand  for  a  free  water-way  as  soon  as  they  are 
protected  from  actual  loss  themselves. 

Attention  is  called  to  the  serious  obstructions  to  navigation  now  ex- 
isting in  Portage  Lake  from  mining  deposits,  and  to  existence  of  a  low 
railroad  bridge  that  would  become  a  serious  impediment  to  navigation 
should  the  route  be  further  enlarged. 

The  Board  submits  estimates  for  a  navigable  depth  of  10  feet  with  a 
minimam  width  of  70  feet,  to  be  obtained  by  dredging  wherever  required 
throughout  -the  entire  extent  of  the  water-way,  and  in  addition,  esti- 
mates for  an  increase,  should  the  future  needs  of  commerce  demand  it, 
of  the  navigable  depth  of  20  feet,  with  corresponding  increase  of  width; 
also  estimates  of  the  cost  required  to  provide  for  commerce  as  well  as 
refoge  enlarged  and  safe  entrances  from  Keweenaw  Bay  and  from  the 
lake. 

The  conoluaions  and  recommendations  of  the  Board  are  concurred  in 
by  the  Chief  of  Engineers  and  by  the  Department. 

S.  V.  Bbn6t, 
Brig,  Oen.y  Chief  of  Ordnance^ 

and  Acting  Secretary  of  War. 

Tbie^  Speaker  of  the  House  of  Bepbesentatiyes. 


LETTER  OF  THE  OHIEF  OF  ENGINEERS. 

Offiob  of  THE  Chief  of  Enoineers, 

United  States  Army, 
Washington^  D.  0.,  January  6, 1887. 

Sm :  I  have  the  honor  to  submit  herewith  a  copy  of  the  report,  with 
appendices  and  a  map,  received  at  this  office  December  23,  from  the 
Eioard  of  Engineer  Officers  constituted  in  compliance  with  the  following 
provision  of  the  river  and  harbor  act  of  August  5, 1886,  viz : 

That  the  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three 
engineers  from  the  United  States  Army,  whose  daty  it  shall  bo  to  esamino,  in  all  their 
re&Uons  to  commeroe,  the  two  improved  water-ways  known  as  the  Portage  Lake  and 
Eiver  Improvement  Company  Canal  and  the  Lake  Superior  Ship-Canal  Railway  and 
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Iron  Company  Canal|  beingj  the  improved  harbors  of  refage  and  the  water  commnal- 
cation  aoroes  Keweenaw  Point,  from  Keweenaw  Bay  to  Lake  Saperior,  bv  way  of  Pott- 
age Hiver  and  Lake,  in  the  State  of  Michigan,  with  a  view  to  making  the  sanie  m  fraal 
passaflre-way  and  harbors  of  refnge,  to  consider  their  valne  and  all  other  matten  eon-i 
neotea  with  their  nsefnlness  to  navigation,  and  which  shall  give  information,  as  to  tha  i 
e:spediency  of  the  work  and  the  desirability  of  their  acquisition  and  improveiiientb 
The  said  Board  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  rn>ort  bed' 
Congress,  at  its  next  session,  together  with  the  views  of  himself  and  the  Cfaief  of 
gineers  of  the  United  States  Army  thereon. 


The  Board,  after  carefal  consideration  of  the  snbject  in  all  its 
ings,  and  in  the  light  of  all  the  information  it  has  been  able  to  oolledi 
recommends  (1)  that  the  offer  of  the  companies  be  accepted  to  transfer 
all  right  and  title  to  the  canal ;  the  works  of  improvement  on  Portage 
Kiver ;  the  harbor  works  npon  Lake  Saperior  and  Keweenaw  Bay,  witb 
all  lands  and  franchises  connected  therewith,  free  from  all  incnin- 
brances  and  involving  no  other  payments  for  bonds  or  otherwise  what- 
soever, for  the  gross  snm  of  $350,000;  and  (2)  that  the  route  be  made  a 
free  water-way  of  the  United  States,  subject  to  no  tolls  or  assessments 
whatever. 

Eegarding  the  values  of  the  two  improvements  which  the  companies 
propose  to  transfer  to  the  United  States  for  the  above  sum,  the  Board 
makes  an  exhibit  of  their  past  expenditures  and  receipts  and  condades 
that  the  price  asked  is  reasonable ;  that  the  franchises  now  owned  by 
these  corporations  have  be^i  legally  and  fairly  acquired,  but  they  bear 
heavily  upon  commerce^  and  the  companies  seem  willing  to  yield  to  the 
popular  demand  for  a  free  water-way  so  soon  as  they  are  protected 
against  actual  loss  themselves ;  and,  further,  that  the  pressure  for  the 
purchase  does  not  originate  with  the  owners  of  the  property,  but  with 
the  mining  population  and  the  general  commerce  of  the  lakes. 

The  Board  calls  attention  to  the  serious  artificial  obstructions  to  navi- 
gation now  existing  in  Portage  Lake  from  mining  deposits,  and  indicate 
certain  harbor-  lines  for  approval  by  the  Secretary  of  War,  under  sec- 
tion 2  of  the  river  and  harbor  act  of  August  5, 1886,  beyond  which  such 
deposits  may  not  extend,  and  recommends  that  proper  legal  means  be 
adopted  for  abating  such  infringements  in  the  future.  Attention  is  also 
called  to  the  existence  of  a  low  railroad  bridge  that  would  become  a 
serious  impediment  to  navigation  should  the  route  be  further  enlarged. 

Having  caused  careful  examinations  and  surveys  to  be  made  of  all 
parts  of  the  route  where  work  is  likely  to  be  required  by  any  project 
for  further  improvement,  the  Board  submits  estimates  for  a  navigable 
depth  of  16  feet  with  a  minimum  width  of  70  feet  to  be  obtain^  by 
dredging  wherever  required  throughout  the  entire  extent  of  the  water- 
way, and,  in  addition,  estimates  for  an  increase,  should  the  future  needs 
of  commerce  demand  it,  of  the  navigable  depth  to  20  feet  with  corre- 
sponding increase  of  width.  Estimates  are  also  submitted  of  the  cost 
of  such  improvements  as  would  be  required  to  provide,  for  commerce  as 
well  as  refuge,  enlarged  and  safe  entrances  from  Keweenaw  Bay  and 
from  the  lake. 

Being,  by  the  terms  of  the  act  of  August  5,  required  to  give  my  views 
with  regard  to  the  matters  under  consideration,  it  appears  to  be  suffi- 
cient to  state  that  the  careful,  thorough,  and  certainly  disinterested 
treatment  of  the  whole  subject  by  the  Board  of  Engineers  leads  me  to 
a  full  concurrence  in  its  conclusions  and  recommendations. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANB, 

Brig.  Gen.j  Chief  of  Engineers. 
Hon.  William  C.  Bndioott, 

Secretary  of  War. 
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*  bepobt  op  board  op  engineers. 

Arkty  Building, 
New  Yark^  December  22,  1886. 

Genkbal  :  The  Board  of  Engineers,  constitated  by  Special  Order 
112,  paragraph  3,  Headquarters  Corps  of  Engineers,  Washington,  D. 
C,  Aagust  13, 1886,  to  consider  and  report  upon  certain  questions,  an- 
der  act  of  Congress  approved  August  5, 1886,  in  connection  with  the 
P<»tage  Lake  and  Biver  Improvement  Company  Canal,  and  the  Lake 
Saperior  Ship-Canal  Bailway  and  Iron  Company  Canal,  etc.,  Michigan^ 
bas  the  honor  to  submit  the  following  report: 

Hie  southern  shore  of  Lake  Superior  from  Sault  Ste.  Marie  on  the 
east  to  Dulnth  on  the  west,  a  direct  distance  of  about  375  miles,  con- 
fniDS  in  general  to  the  46^  30^  parallel  of  north  latitude,  but  midway 
between  the  two  cities  the  rocky  promontory  of  Keweenaw  Point  pro- 
{ecto  northeastw^ly  into  the  lake,  and  compels  vessels  engaged  in 
Uie  coasting  trade  to  make  a  wide  d6tour.  The  shores  of  this  promon- 
toiy  are  bold,  with  outlying  reefs,  dangerous  to  navigation,  and  with 
BO  good  harbors  to  afford  refuge  in  storms.  All  important  copper  mines 
of  the  I^ke  Superior  region  heretofore  opened  lie  north  of  the  46^  30^ 
parallel  of  north  latitude,  near  or  upon  this  projecting  point. 

About  40  miles  southwest  from  its  extremity  the  promontory  is  cut 
nearly  in  a  north  and  south  direction,  by  the  water-way  which  forms 
the  subject  of  this  report.  Its  total  length  is  24  miles.  Of  this  dis- 
tanoe  nature  has  made  about  16  miles  navigable  for  all  classes  of  ves- 
aels  through  Portage  Lake,  which  occupies  a  narrow  and  deep  chasm, 
formed  by  some  ancient  convulsion. 

Heading  about  2  miles  from  Lake  Superior  on  the  northwest  side 
of  Keweenaw  Point  it  extends  southward,  receiving  from  the  east  the 
overflow  of  Torch  Lake.  The  natural  depth  of  both  lakes  is  ample 
for  all  purposes  of  commerce,  present  and  prospective.  The  drain,  by 
Portage  Biver  into  Keweenaw  Bay,  the  great  re-entrant  formed  by  the 
promoQtoiy  and  the  southern  shore  of  Lake  Superior.  The  original 
.  draught  which  could  be  carried  through  Portage  Biver  into  the  lake 
was  from  3  to  5  feet.  To  secure  this  depth  on  many  interior  rivers 
large  expenditures  are  annually  made  by  the  Government. 

HaDcock  and  Houghton  are  the  chief  shipping  ports  of  the  copper 
industry.  They  lie  opposite  each  other  on  Portage  Lake,  about  10 
miles  from  Lake  Superior.  When  the  development  of  the  mines  had 
reached  such  a  i)oint  as  to  render  the  demand  for  increased  facilities  of 
oommnnication  imperative,  the  country  was  upon  the  eve  of  civil  war. 
The  work  was  inaugurated  and  has  been  completed  without  assistance 
from  the  General  Government. 

The  project  of  cutting  a  ship-canal  through  the  ridge  of  sand  and 
hardpan  separating  ttie  north  end  of  Portage  Lake  from  Lake  Superior 
was  also  formed  daring  the  war,  and  a  company  was  incorporated  for 
the  purpose.  The  present  canal  has  resulted,  after  various  changes  in 
oi|;aiiization,  which  will  be  considered  more  in  detail  below.  The  Gen- 
eral Gevemment  has  aided  this  part  of  the  work  by  appropriating 
^,000  acres  of  public  lands.  No  other  assistance  was  received  from 
the  General  Government  or  from  the  State  of  Michigan. 

Tbeae  two  improvements,  although  owned  by  separate  corporations, 
m  sow  practically  controlled  by  the  same  individuals. 

5ATIONAI*  IMPOETANCE  OF  PORTAGE  LAKE  ROUTE. 

Before  going  into  details  respecting  the  history,  present  condition, 
tod  present  value  of  this  waterway,  its  national  importance  will  be 
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considered  from  two  points  of  view :  That  of  interstate  commerce  and 
that  of  copper  production. 

Interstate  eommeree. — ^The  records  of  the  Saalt  Ste.  Marie  Canal  afford 
precise  data  from  which  to  judge  of  the  extent  and  nature  of  the  com- 
merce of  Lake  Superior.  The  following  figures  exhibit  the  freight  wbidi 
has  passed  through  the  oanal  during  the  past  five  years : 


1881. 
1882. 
i883. 
1884. 
1886. 


Begistorod 


2bn«. 
2,092,681 
2,468,083 
2,04S,26» 
t.»07,81l7 
3.035,987 


fraigbv 


l,Sf7,74l 
2,020,821 
2.ai7,ll5 

3^256^68 


The  increase  during  1886  has  been  enormous,  and,  according  to  present 
indications,  will  amount  at  the  close  of  the  season  to  fully  4,dOO,OOOtona 
of  actual  freight  moved  almost  exclusively  by  steam.  According  to 
the  official  report,  the  Suez  Canal  itself  only  passed  5,871,500  net  tons 
in  1884. 

There  are  few  ports  on  the  northern  shore  of  Lake  Superior  at  which 
our  vessels  find  it  profitable  to  trade.  They  naturally  hug  the  soatliem 
shore,  on  which  are  situated  the  centers  of  the  iron,  copper,  andlamber 
industries ;  where  are  imported  immense  supplies  of  coal,  lime,  bdildifig 
materials,  machinery,  provisions,  and  supplies  of  every  kind,  and  where 
are  exported  iron,  copper,  and  lumber.  At  Duluth  and  Superior  Cfty 
the  exports  of  grain  and  imports  of  every  kind  needed  to  develop  the 
new  region  opened  by  the  Northern  Pacific  and  other  railroads  swell 
the  traffic  to  the  enormous  and  increasing  figures  given  above.  Ke- 
weenaw Point,  as  already  stated,  juts  far  out  into  the  lake  and  obeitniets 
this  natural  route  of  trade. 

Again,  the  prevailing  storms  of  the  Lake  Superior  region  axe  from 
the  northwest  and  northeast.  The  natural  route  of  commerce  near 
the  southern  side  lies,  therefore,  throughout  its  whole  extent  along  a 
lee  shore.  During  the  summer  months  navigation  is  usually  safe,  ^t 
in  the  spring,  when  the  winter  accumulations  of  iron,  copper,  and  lum- 
ber demand  prompt  shipment,  and  in  the  autumn,  when  the  wheat  crop 
is  pouring  from  the  great  Northwest,  the  lake  is  stormy  and  dangerous. 
Harbors  of  refuge  are  urgently  needed,  not  only  to  save  life  and  prop- 
erty, but  also  to  prevent  delays  and  aftbrd  that  certainty  of  rapid  transit 
upon  which  the  low  price  of  freights  depends.  A  vessel  liable  to  be 
comi>elled  by  an  approaching  storm  to  linger  among  the  Apostle  Islands, 
it  may  be  for  dayS;  before  daring  to  encounter  the  perils  of  rounding 
Keweenaw  Point,  "the  Cape  Horn  of  Lake  Superior,"  must  chaige 
accordingly.  The  distance  to  be  traveled  before  reaching  the  next  har- 
bor of  refuge,  Marquette,  is  fully  225  miles,  and  the  whole  commeree  of 
Lake  Superior  is  subjected  to  delays  and  corresponding  increase  of 
rates  of  freight  by  the  lack  of  intermediate  shelter. 

The  Board  is  under  obligations  to  Mr.  £.  T.  Evans^  general  manager 
of  the  Lake  Superior  Transit  Company,  Buffalo,  N.  Y.,  for  a  list  of 
casualties  on  this  iron-bound  coast  between  the  years  1847-1886.  This 
document,  appended,  marked  A*  exhibits  what  have  been  the  dangers 
in  the  past,  and  affords  data  for  estimating  what  they  may  be  expected 

^Omitted.    Printed  in  House  Ex.  Doo.  No.  105,  Fortj-nintb  Congreflu,  aeoond 
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Id  be  in  the  fntore,  with  the  vastly  increased  shipping  now  engaged  in 
the  traffic    The  aggregate  loss  already  reaches  two  hundred  lives  and 

PdrUige  Lake,  aboat  midway  between  Marqaette  and  Ashland,  would 
be  a  perfect  harbor  of  refuge  if  a  western  entranee  from  Lake  Superior 
were  provided,  safe  to  enter  during  storms ;  at  present  no  such  entrance 
exists. 

It  appears  from  the  foregoing  facts  that,  partly  to  remove  the  ob- 
straction  offered  by  Keweenaw  Point  and  partly  to  secure  a  needed 
harbor  of  refuge,  the  construction  of  a  ship-canal  to  perfect  the  Port- 
age Lake  roat«  would  now  be  urged  by  the  na/vigation  interests  of  the 
b^es,  even  if  private  enterprise,  aided  by  the  Government,  had  not 
aheady  begun  the  improvement.  That  there  is  now  a  lively  interest 
fdt  mtbe  matter  throughout  the  whole  lake  region  is  apparent  from  the 
eommnoications  from  leading  commercial  organizations  appended,  and 
marked  B*  and  G,*  the  former  addressed  to  the  Board,  the  latter  re- 
ceived in  response  to  a  circular  letter. 

Copper  production. — The  national  importance  of  the  great  copx)er 
nines  of  Lake  Superior  requires  no  demonstration.  The  Galnmet  and 
Heda  mine  alone  furnishes  one-tenth  of  the  world's  annual  production. 
The  following  official  statement  exhibits  how  rS'pidly  the  industry  is 
developing: 

Itefined  copper  from  Lake  Superior  mines. 


Yean. 

Net  ton- 
&.ige. 

Valao  in 
Now  York. 

UB 

2,904 
6,034 
7, 179 
12,311 
18,019 
24.869 
96,098 

$1, 586, 100 

IM 

2, 654, 060 

U« 

5, 635, 515 

m 

5, 006, 752 

VR 

8, 180, 026 

nn 

9, 947, 673 

IK 

By  for  the  largest  portion  of  this  product  is  mined  in  the  vicinity  of 
Portage  Lake  and  shipped  directly  from  Hancock  and  Houghton ;  even 
tbe  copper  shipped  at  the  small  ports  of  Ontonagon,  Eagle  Harbor,  and 
Copper  Harbor  is  brought  to  the  same  place  for  smelting.    The  whole 
aiunial  production  of  Lak^  Superior  copper  is  thus  compelled  to  pass 
through  the  Portage  Lake  route  and  pay  a  tax  to  the  canal  companies 
befiwe  it  reaches  the  free  waters  of  the  United  States.    But  this  is  not 
ilL   The  region  is  productive  only  in  minerals,  and  there  are  no  manu- 
fcctorcs.    A  few  potatoes  and  a  little  hay  form  the  sole  crops.    The 
food  supplies  and  all  manufactured  articles  for  the  use  of  a  mining  pop- 
ulation of  about  30,000  persons,  to  say  nothing  of  the  coal,  lime,  and 
otber  materisds  used  in  producing  the  copper,  are  received  through  the 
nme  Portage  Lake  route,  and  arc  subjected  to  this  same  tax.    The  re 
ceot  extension  of  the  railroad  from  L'Anse  has  not,  as  we  are  iuforuied, 
ifforded  relief.    The  annual  exports  and  imports  at  Houghton  and 
Haocock  are  reported  to  the  Board  as  probably  exceeding  $12,000,000, 
of  which  95  per  cent,  pertains  to  States  other  than  Michigan.    Precise 
ftcores  on  which  to  base  these  estimates  were  not  presented,  but  the 
fltetement  was  made  to  the  Board  at  a  public  meeting  of  leading  citizens 
and  was  indorsed  by  all  the  business  men  present. 

There  18  thus  presented  a  singular  anomaly  in  American  practice;  a 
peat  national  industry  situated  on  navigable  waters  of  the  United 

•  Omitted.    Prmte<l  iu  lioDfie  Ex.  Doc.  No.  I0r>,  Forty-ninth  Congress,  second  seflsiuu. 
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States,  taxed  for  interstate  commerce  in  the  persons  of  every  man, 
woman,  and  child  engaged  in  the  production,  and  taxed  twice — once  for 
the  product,  and  once  for  every  necessary  of  life. 

The  iron  industry  is  not  thus  handicapped  at  the  neighboring'  cities 
of  Marquette  and  Escanaba,  where  good  harbors  have  beea  provided 
by  the  General  Government  free  from  all  charges  to  those  engaged  in 
the  production. 

HISTORY  OP  THE  PORTAGE  LAKE  CANALS. 

(1)  Portage  Biver  improvement — By  the  year  1859  theci>pper   inter- 
ests centering  in  Portage  Lake  had  acquired  an  importance  that  ren- 
dered improved  facilities  for  transportation  a  necessity.    At  the  month 
of  Portage  Eiver  there  was  a  depth  of  from  3  to  5  feet  over  the  bar. 
Vessels  arriving  there  were  anchored  in  the  offing,  freight  was  trans- 
ferred by  lighters  to  docks  inside  the  bar  and  there  again  transferred 
to  scows,  upon  which  it  was  towed  to  the  mines,  a  distance  of  abont  14 
miles,  at  a  cost  of  $4  per  ton.    The  expense,  delay,  and  annoyance  at- 
tendant upon  this  method  of  procedure  led  those  who  suffered  there 
from  to  attempt  a  remedy  by  dredging  the  river  and  bar  and  construct- 
ing a  breakwater.    The  sum  of  $30,0^  was  raised  by  subscription,  the 
contributors  being  the  Quincy,  Pewabic,  Franklin,  Mesnard,  Pontiae, 
Saint  Mary's,  Albany  and  Boston,  and  Isle  Boyale  Mining  companies, 
and  two  merchants  and  land  owners,  Messrs.  Sheldon  and  Donglas. 
Mr.  John  H.  Forster  was  employed  as  engineer,  and  a  contract  was 
made  with  Mr.  W.  W.  Williams  for  securing  a  channel  10  feet  deep 
and  80  feet  wide  at  bottom.    Instead  of  using  the  original  river  month 
the  engineer  selected  a  point  further  to  the  east,  where  he  laid  ont  a 
breakwater  and  a  canal  leading  to  it  through  a  tamarack  swamp,  the 
length  of  cut  being  1,200  feet.    The  object  of  the  breakwater  was  to 
prevent  the  sand  moved  by  northeast  storms  from  filling  up  the  mouth 
of  the  canal.    Only  one  pier  was  considered  necessary.    It  was  built 
during  the  winter  of  1859-'60,  the  cribs  being  constructed  upon  the  ice 
and  then  sunk  and  the  stone  hauled  from  the  quarry  upon  sleds,  the 
thermometer  often  running  from  20°  to  30°  below  zero.    In  the  month 
of  June,  1860,  the  first  lake  steamer  was  piloted  through  the  canal  and 
river  up  to  the  docks  in  Hancock,  though  the  contract  lor  the  improve- 
ment was  not  completed  until  the  autumn  of  that  year.    This  work  was 
done  without  the  authority  of  law. 

In  the  following  year  an  act  was  passed  by  the  Michigan  legislature 
to  provide  for  the  formation  of  companies  to  construct  canals  or  harbors 
and  improve  the  same,  which  act  wa^  approved  and  became  law  March 
13, 1861.  Under  this  law  the  Portage  Lake  and  Ki  ver  Improvement  Com- 
pany was  incorporated,  being  composed  of  the  persons  who  had  beg^nn 
the  improvement.  They  were  authorized  to  charge  tolls  upon  all  ves- 
sels drawing  more  than  5  feet,  the  rates  being  fixed  by  Houghton 
County. 

The  improvement  thus  far  made,  great  as  it  was,  was  very  far  from 
being  complete.  Considerable  sums,  the  exact  amounts  of  which  are 
known  only  to  the  company,  were  expended  annually  in  maintaining^ 
and  deepening  the  channel,  straightening  the  river,  and  placing  baoys 
and  beacons.  As  the  trade  of  the  locality  increased,  greater  facilities 
were  called  for  in  the  use  of  the  water-way.  As  early  as  1865  a  depth 
of  13  feet  was  called  for.  In  1874  extensive  additional  dredging  was 
begun,  the  object  being  to  obtain  a  channel  depth  of  13  feet.  In  1875 
the  old  pier  was  widened  and  a  new.  superstructure  constructed,  the 
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old  foondatioD  Temaining  intact  then  as  it  does  now.  Dredging  has  been 
oootinaed  annoally.  The  income  from  tolls  also  increase  annaallj,  en- 
Ming  the  corporation  to  provide  for  these  additional  expenses  and  at 
the  same  time  to  have  a  handsome  profit  remaining. 

In  1879  the  Michigan  legislature  passed  an  act,  approved  May  22, 
noider  which  any  coonty  in  which  the  greater  part  of  a  canal  or  improved 
river  may  pass  is  authorized  to  purchase  such  canal  or  improvement, 
paying  to  the  improvement  company  the  amount  of  its  capital  stock  and 
the  amoant  of  all  subsequent  expeuditure  in  repairs  and  alterations, 
with  ihterest  at  10  per  cent.,  but  deducting  from  the  amount  of  interest 
the  net  proceeds  of  the  improvement. 

Of  late  years  pressure  has  been  brought  to  bear  upon  the  company 
toredaoe  the  tolls.  In  1885  the  rates  of  toll  were  reduced  by  nearly  50 
per  cent,  below  what  they  had  been  up  to  that  time  since  18()3.  The 
demand  now  is  that  the  tolls  shall  be  removed  altogether  and  that  the 
waterway  shall  be  further  enlarged.*  Kone  of  the  original  stock- 
holders now  hold  any  interest  in  the  corporation,  and  we  are  informed 
that  the  property  is  now  owned  entirely  by  persons  non-residents  in  the 
district. 

(2)  Lake  Svperior  Ship  Canal j  Railway  and  Iron  Company. — ^The  open- 
ing of  Portage  Lake,  by  means  of  the  improvement  of  Portage  Biver, 
to  vessels  navigating  Lake  Superior,  enabled  them  to  go  within  a  trifle 
over  2  miles  of  Lake  Superior  on  tiie  west  side  of  Keweenaw  Point. 
The  advantage  which  would  accrue  from  making  the  water-way  con- 
tinuons  from  the  east  side  to  the  west  side  of  Keweenaw  Point  was  ob- 
TiOQS,  but  it  involved  the  construction  of  an  artificial  canal  2  miles  long, 
with  a  breakwater  at  its  entrance  from  Lake  Superior.  The  expense  of 
sueh  a  work  was  beyond  the  means  of  the  persons  immediately  inter- 
ested in  the  local  trade  of  Portage  Lake,  and  the  benefits  to  result  firom 
it  would  be  national  rather  than  local,  while  the  returns  to  be  expected 
from  the  tolls  would  probably  not  pay  interest  upon  the  investment  for 
many  years. 

A  corporation  entitled  the  Portage  Lake  and  Lake  Superior  Ship 
Canal  Company  was  organized  under  the  State  laws  in  1864,  its  articles 
of  agreement  being  fil^  with  the  secretary  of  state  of  Michigan  July 
15, 1864.  By  a  joint  resolution  of  the  Michigan  legislature  dated  Jan- 
uary 21, 1865,  Congress  was  asked  to  aid  the  enterprise  by  a  grant  of 
land.  The  Minnesota  legislature  passed  a  resolution  to  the  same  effect 
February  24, 1865.  Congress  responded  by  granting  to  the  State  of 
Michigan,  by  the  act  approved  March  3, 1865,  200,000  acres  of  land. 
By  act  approved  March  18, 1865.  these  lands  were  conferred  by  the 
State  upon  the  above-mentioned  corporation,  with  certain  conditions. 
A  plan  of  construction  t^as  then  adopted,  which  was  more  expensive 
than  had  at  first  been  contemplated.  Additional  aid  was  sought  from 
CoDgress  by  the  governor  and  Representatives  of  Michigan.  The  legis- 
latares  of  Wisconsin  and  New  York  passed  resolutions  February  27, 
1^  asking  Congress  to  aid  the  enterprise.  A  number  of  cities  also 
seDt  in  petitions  to  the  same  effect.  Congress  again  responded  by 
granting  200,000  additional  acres  of  land  by  act  approved  July  3, 1866. 
The  canal  was  to  be  13  feet  deep  and  100  feet  wide,  and  to  be  provided 
with  a  breakwater  at  its  Lake  Superior  end.  For  several  years  opera- 
tioDg  were  limited  to  surveying  the  ground,  procuring  machinery,  and 
the  exploration  of  lands  to  be  selected  under  the  grant.  The  original 
lorveys  and  plans  were  made  by  Mr.  I.  N.  Greene,  engineer  for  the 

*Aii  inteMtiDg  letter  from  Mr.  John  H.  Forster,  from  whioh  mnch  of  the  foregoing 
.c — ^__  1^^  g^^Q  obtained,  is  here  appended,  marked  D. 
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State.  It  was  not  until  1868  that  the  work  of  excavation  was  aotaally 
begun,  and  at  the  end  of  that  year  only  a  few  thousand  yards  bad  beea 
excavated.  In  the  spring  of  1869  the  work  was  resumed  with  ^real 
activity,  and  was  vigorously  pushed  during  that  and  the  following  year. 
Mr.  John  H.  Forster  superseded  Mr.  Greene  as  engineer  for  the  St^te 
June  1,  1869.  In  1871  the  work  was  embarrassed  for  want  of  Aindik 
and  made  nnsalisfaetory  progress.  The  title  of  the  company  was  altered 
to  Lake  Superior  Ship  Canal,  Eailroad  and  Iron  Company.  In  this 
year  the  company  failed,  and  a  receiver  was  appointed  by  the  United 
States  circuit  court  in  Michigan,  with  authority  to  borrow  mooey  for 
the  purpose  of  completing  the  canal.  The  work  advauced  slowly  dur- 
ing the  two  following  years. 

The  act  of  Congress  making  the  first  graut  of  land  required  that  the 
works  should  be  completed  by  March  3, 1867.  The  act  making  the  sec- 
ond grant  extended  this  time  three  years,  or  to  March  3,  1870.  The 
time  was  subsequently  extended  to  March  3, 1872,  and  again  to  March 
3, 1873,  and  llnally  to  December  1, 1873.  On  the  18th  of  October,  1873, 
the  State  engineer,  Mr.  Forster,  certified  that  the  works  were  completed 
according  to  law,  and  on  the  29th  of  November,  1873,  the  governor  of 
Michigan  certified  that  the  works  were  built  according  to  law,  but  that 
the  title  to  the  lands  upon  which  they  were  situated  being  rested  in 
the  officers  of  the  company  as  individuals,  and  not  in  the  company 
itself,  he  did  not  consider  the  works  completed  in  accordance  with  the 
act  of  Congress.  It  was  not  until  June  25,  1875,  that  the  ^veraor 
gave  his  final  certificate  that  the  works  were  completed,  the  delay  be- 
ing caused  by  the  transfer  of  legal  title  required  by  him.  Technically, 
therefore,  the  works  were  completed  in  1875,  but  as  a  matter  of  fak 
they  were  completed  in  1873. 

In  May,  1877,  after  protracted  litigation,  the  property  was  sold  under 
decree  of  foreclosure.  It  was  purchased  by  Messrs.  Mann  and  Wilson, 
ibr  the  bondholders  and  creditors  of  the  old  company,  who  or^nized 
the  present  company,  under  the  title  of  Lake  Superior  Ship-Canal,  Bail- 
road  and  Iron  Company.  The  consideration  mentioned  in  the  deed  to 
Mann  and  Wilson  was  $870,000.  In  the  deed  from  them  to  the  new 
company  the  consideration  was  $100,  subject  to  prior  incumbrances 
amounting  to  $1,636,385  and  accrued  interest  at  10  per  cent.  The 
present  company  had  no  connection  with  the  old  company. 

This  canal,  independently  of  the  lands  attaching  thereto,  has  not 
proved  a  financial  success.  The  income  from  tolls  has  been  almost 
wholly  expended  in  keeping  it  in  repair. 

PRESENT  CONDITION  OP    THE  IMPEOVEMENTS. 

The  lake  survey  charts  of  this  vicinity  were  prepared  before  the  im- 
provements had  been  completed,  and  no  accurate  survey  of  the  canal 
and  Portage  Biver  improvements  had  ever  been  made.  Moreover  the 
stamp-mill  deposits  have  largely  encroached  upon  Portage  Lake,  and 
demand,  in  the  interests  of  navigation,  immediate  attention.  For  these 
reasons  the  Board  has  caused  to  be  made  a  carefnl  examination  and 
survey  (with  borings  where  necessary)  of  all  parts  of  the  route  where 
work  is  likely  to  be  required  by  any  project  for  further  improvement 
This  work  was  promptly  and  well  done  by  Mr.  G.  A.  Marr,  fDrmerly 
assistant  engineer  on  the  survey  of  the  lakes,  aided  by  an  efficient  party, 
and  the  results  appear  upon  four  maps,  three  of  tbem  drawn  upon  a 
sale  of  l''=400',  and  one  upon  a  scale  of  l''==100'.  They  are  forwarded 
with  this  report.    Mr.  Marr's  detailed  report  is  appended,  marked  H, 
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The  Ibllowing  de6criptioD  of  the  route  is  based  upoD  the  notes  of  this 
«rfey,  and  upon  a  personal  inspection  made  by  the  Board  in  October, 


Ib  oooeidering  the  navigable  depth  of  the  canal  as  indicated  by  the 
mndinga,  oscillations  of  the  lake  surface  can  not  be  neglected.    A  con- 
tpdoBBgabge  ree<Nrd  has  been  kept  above  the  locks  at  Sault  Ste.  Marie 
uee  l^ovember,  1870|  which  shows  that  besides  the  temporary  and 
in^^kir  changes  of  level  due  to  winds  there  is  an  annual  and  an  ab- 
watmui  oscillation.    In  consequence  of  the  former  the  water-surface  is 
SBoally  aboat  a  foot  higher  in  the  months  of  July,  August,  and  Septem- 
kv  tl^  la  the  months  of  February,  March«  and  April,  the  change  oc- 
CBTOg  principally  in  the  intermediate  months.    The  gradual  abnormal 
often  cover  several  consecutive  years,  as  appears  from  the 
for  sixteen  years  at  Saolt  Ste.  Marie,  furnished  by  General  Poe, 
anpeaded,  marked  E.*-  The  extreme  oscillation  during  the  fifteen  years 
has  been  3  feet,  oooorring  between  September,  1876,  and  March,  1880. 
During  tlie  progress  ^  the  surveys  ordered  by  the  Board  a  daily 
gMige  record  was  kept  in  Portage  Lake.    To  connect  this  with  the  levels 
sf  tie  lake  «irvey  a  comparison  was  made,  during  calm  weather,  on  No- 
vember 9t,  1886i,  with  the  nearest  bench-mark  (at  Marquette).    The  water 
there  stood  601.32  fbet  above  sea-leveL    The  corresponding  elevation  at 
Saoit  Ste.  Marie  was  601.62.    Upon  this  basis  the  average  stage  of  water 
St  Portage  Lake  daring  the  survey  was  assumed  at  601.4  feet  above  sea 
feyeL    The  corresponding  mean  level  at  Sault  Ste.  Marie  (601.62)  was 
ttSS  foo4  bdow  the  grand  mean  for  October  and  November  during  six- 
ten  years.    The  maximum  oscillation  at  Portage  Lake  during  the  sur- 
vey was  0i6  foot,  0.3  foot  above,  and  0.3  foot  below  the  average  stand, 
m  these  readings  were  only  temporary. 

Porta^  Lake,— Of  tiie  24  miles  covered  by  this  route  about  16  miles 
tcsTcrte  Portage  Lake.  This  is  a  long  and  narrow  sheet  of  water,  with 
t  depth  osnaily  varying  from  30  to  ^  feet,  and  presenting  no  natural 
obstade  to  any  <dase  of  vessels  ever  likely  to  narigate  Lake  Superior. 
Ihe  width  is  rarely  less  than  1,000  feet ;  the  banks  are  usucdly  high, 
itfordkig  perfect  protection  against  galea  Li  a  word,  after  an  entrance 
Itti  been  effltoted,  no  better  harbor  of  refuge  could  be  desired. 

Two  artiieial  obstructions  to  navigation  exist :  A  low  railroad  and 
riadset  bridge  between  Houghton  and  Hancock,  with  a  center  pivot- 
draw  aflbrding  (miy  68  feet  clear  space ;  and  eight  projecting  masses 
of  deposit  from  the  stamp-mills^five  from  the  Atlantic,  Huron,  Frank- 
^j  Qoini^^  and  Pewabic,  now  in  active  operation.  Information  upon 
tiijs  sobject  has  already  been  called  for  by  Congress  and  reported  upon 
bj  M^  H.  M.  Robert,  Gcurps  of  Engineers,  House  Ex.  Doc.  85,  Forty- 
•0««ith  Congiess,  second  session. 

The  Board  was  infermed  that  tiie  second  section  of  the  river  and  har- 
bor set  of  August  5, 1886,  was  urged  upon  Congress  with  special  refer- 
(nee  to  abating  these  stamp-mill  deposits,  which,  unless  checked,  must 
NOB  destroy  the  value  of  the  lake  as  a  route  for  through  commerce. 
Our  sanrey  was  therefore  extended  (Map  No.  2)  to  cover  the  entire  re- 
gios  sflbeted  by  them,  and  proposed  harbor-lines  have  been  indicated 
tiwteoa  for  the  action  of  the  honorable  Secretary  of  War.  The  necessity 
flf  atODoe  patting  a  stop  to  these  deposits  can  not,  in  our  j  udgmen t,  be  too 
ttvoBgly  stated  if  this  route  is  to  be  made  a  national  highway  for  the 
cwmopee  of  the  lakes. 

*Oidlted.    Printed  in  Honse  Ex.  Doo.  No.  105,  Forty-ninth  Congress,  second  ses- 
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Portage  River. — Portage  Lake  is  connected  with  Keweenaw  Bay  Ijf  j 
a  river  now  artificially  shortened  to  aboat  5  miles  in  length  (see  Map  J 
No.  3).  Originally  it  was  tortuous  and  obstructed  by  two  bars,  one  at i 
its  exit  from  the  lake  and  the  other  at  its  entrance  into  the  bay.  Ov^j 
&om  3  to  5  feet  could  be  carried  over  tiiese  bars,  although  for  long  dis» ; 
tances  the  natural  channel  was  much  deeper.  At  present  by  dredginf : 
and  cutting  off  points,  a  navigable  and  tolerably  straight  channdl 
averaging  over  100  feet  in  width,  with  a  minimum  depth  of  14  feet,  bae 
been  secured.  The  banks  are  low,  and  no  revetment  has  been  placed 
to  preserve  the  cuts. 

For  the  harbor  entrance  at  Keweenaw  Bay  a  single  pier  has  been 
built,  projecting  675  feet  from  the  shore-line  to  14  feet  of  water.  It  was 
originally  made  of  a  single  row  of  timber  cribs  12  feet  wideu  loaded  with 
stone;  but  a  second  line  was  subsequently  added,  so  tnat  now  the 
width  is  from  25  to  30  feet.  While  not  an  elegant  construction,  it  serves 
tlie  immediate  needs  of  commerce  in  the  comparatively  sheltered  posi- 
tion it  occupies,  and  the  Board  heard  no  complaints  as  to  dangers  en- 
countered at  this  entrance  in  storms. 

As  already  stated,  all  the  improvements  in  this  part  of  the  route  have 
been  made  without  cost  to  the  Government,  by  private  enterprise.  No 
outlay  has  been  made  to  secure  a  title  to  the  bed  of  the  river,  but  the 
sites  ot  the  cuts  have  been  purchased  by  the  company,  and  it  is  pro- 
posed to  transfer  a  clear  title  to  them,  as  set  forth  in  the  statement  ap- 
pended, and  marked  F.* 

The  ship-canal, — This  canal  is  2.1  miles  long.  Our  soundings  indi- 
cate a  depth  of  14  feet  throughout  its  whole  extent  The  least  widtii 
at  water-surface  is  100  feet,  widening  to  over  200  feet  in  the  Lily  Pood, 
and  thence  maintaining  100  feet  nearly  to  Portage  Lake.  The  sonthem 
half  (near  Portage  Lake)  traverses  a  swampy  region,  where  no  especially 
difficult  work  is  required  for  enlargement.  The  northern  half  involves 
more  outlay  in  its  extension  through  an  old  tamarack  swamp  and  a 
range  of  sand  ridges  30  feet  high  with  a  hardpan  bottom  outeroppiog 
near  Lake  Superior.    Enlargements  here  would  be  more  expensive. 

Throughout  the  whole  extent  of  the  canal  its  revetment  consists  of  a 
front  row  of  piles,  generally  about  6  feet  apart  from  center  to  center, 
capped  a  few  inches  above  the  water-surface  to  support  a  single  row  of 
sheet  piling ;  a  row  of  anchor  piles  is  driven  about  7-feet  back  and  ooQ- 
nected  with  the  front  row  by  timber  braces.  The  piles  seem  generaliy 
to  be  well  preserved,  but  the  caps  are  often  decayed  and  the  sheet-pil- 
ing requires  frequent  repairs  to  maintain  it  in  position.  The  superin- 
tendent, Mr.  Pryor,  states  that  experience  has  shown  that  where  tiie 
route  traverses  sand-hills  double  the  number  of  piles  should  be  used 
and  a  double  sheet-piling  should  be  driven.  As  now  built,  if  the  space 
behind  is  solidly  packed  the  piles  are  pressed  out  of  position ;« if  it  be 
left  open,  the  waves  entering  the  canal  in  storms  tear  off  the  sheet-pilinia;. 

Harbor  entrance  at  Lake  Superior, — The  entrance  to  the  canid  is 
formed  by  two  approximately  parallel  piers  of  substantial  crib-work 
which  have  resisted  the  storm  waves  and  ice  floes  in  a  satisfactory  man- 
ner since  completed  in  1873.  The  hardpan  bottom  of  indurated  day 
u])on  which  they  rest  has  been  of  marked  advantage  in  preserving  tiieir 
stability.  These  piers,  1,000  and  850  feet  long,  are  of  timber  and  stone 
of  the  usual  pattern.  Tbey  are  100  feet  apart  at  the  shore-line,  widen- 
ing irregularly  to  240  feet  at  the  lake  entrance,  where  the  depth  at  the 
(late  of  our  survey  was  20  feet.    Annual  dredging  is  necessary  here. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  sm- 
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pto  iee  dariDg  the  winter  is  said  to  pile  up  in  a  solid  mass,  forming  an 
nficial  shore-line  which  tendh  to  caose  accumulations,  and  thus  ag- 
pmvates  the  usual  creeping  of  sand  round  the  ends  of  the  piers. 
I  The  problem  of  constructing  an  entrance  to  the  canal  safe  for  large  ves- 
Kh  during  the  great  storms  which  prevail  on  Lake  Superior  in  the  spring 
Md  aatamu  is  a  difficult  one.  The  tops  of  the  present  piers  rise  6  feet 
ibove  the  surface  ot  the  lake  when  calm.  The  Board  visited  the  place 
Inring  a  moderate  gale  from  the  westward  on  October  20.  The  rollers 
liere  coming  in  with  their  solid  crests  fully  up  to  the  top  of  the  cribs. 
If  here  the  defective  trace  presented  surfaces  normal  to  the  direction  of 
MtioD,  spray  was  thrown  many  feet  into  the  air  and  solid  water  poured 
trer  the  wood- work  in  large  volumes.  The  wave  oscillation  extended 
bto  the  canal  quite  perceptibly  for  300  or  400  feet.  We  were  informed 
fkat  in  the  great  northeast  and  northwest  gales,  when  the  wind  b.ows 
jMre  directly  in  the  line  of  the  canal,  wave  motion  is  felt  half  a  mile 
ftom  the  lake. 

I  If  a  harbor  of  refuge  fs  to  be  made  at  this  place,  it  is  a  matter  of 
\Xual  importance  to  render  the  canal  entrance  safe  in  storms.  A  report 
ipoa  the  subject  by  Maj.  H.  M.  Robert,  Corps  of  Engineers,  will  be 
ffband  in  Senate  Ex.  Doc.  l^o.  32,  Forty-sixth  Congress,  second  session. 

VALUE  OF  THE  IMPROVEMENTS. 

The  importance  of  this  work  to  the  general  commerce  of  the  Lakes, 
ind  its  necessity  for  extending  and  developing  the  production  of  copper 
ii  the  Lake  Superior  mines,  have  already  been  considered.  It  remains 
t»  determine  what  is  a  fair  recompense  to  the  present  proprietors  for 
Ihe  improvements  and  franchises  which  they  proposed  by  letters  to 
fiencral  Poe,  dated  November  22  and  December  1, 1884  (Senate  Ex. 
Soe.  No.  15,  Forty-eighth  Congress,  second  session),  to  transfer  to  the 
fioTanment  free  of  all  incumbrances  for  the  sum  of  $350,000,  and 
*Ueh  proposition  was  renewed  verbally  to  the  Board  by  Mr.  J.  H. 
(Hndter,  the  attorney  of  the.  companies,  at  a  meeting  of  the  Board  on 
October  la,  1886. 

There  are  three  modes  of  approaching  this  subject :  (1)  What  interest 
^00  this  sum  of  $350,000  is  now  and  probably  will  be  paid  by  the  net 
Rvenues  to  which  the  company  are  entitled  by  law ;  (2)  to  what  extent 
vilt  the  works  and  property  proposed  to  be  transferred  to  the  Govern- 
■eat  reduce  the  cost  of  the  improvements  needed  by  commerce }  {l<) 
vliat  has  been  the  actual  investment  of  private  funds  over  and  above 
Ibe  amount  already  contributed  by  the  Government,  viz,  the  value  of 
the  398J205.42  acres  of  public  lands  donated  to  aid  ^^  in  the  constructing 
ttd  completing  a  harbor  and  ship  canal  f '  Each  of  these  questions 
vill  be  considered  in  turn. 

(1)  The  legal  tolls  of  the  two  corporations  are  regulated  differently. 
Ikoeeof  the  Lake  Superior  Ship-Canal  Railway  and  Iron  Company  are 
tiUblished  by  the  State  Board  of  Control,  under  the  provisions  of  an 
iet  of  the  State  of  Michigan  approved  April  25, 1873.  Those  of  the 
Portage  Lake  and  Biver  Improvement  Company  are  fixed  by  commis- 
SKmers  appointed  by  the  board  of  supervisors  of  Houghton  County. 
The  rates  of  aathorized  tolls  are  shown  by  printed  statements,  of  which 
copies  are  appended,  marked  G*  and  H*,  respectively. 

ham  Exhibit  P,  appended  to  House  Mis.  Doc.  2^o.  50,  Forty-eighth 
Coogreas,  first  session,  it  appears  that  the  total  expense  for  improve- 

/Omined.    Printed  in  Honse  Ex.  Doo.  No.  105,  Forty-nmth  Congress,  seoood  ses- 
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ments  and  repairs  of  the  Lake  Superior  Ship-Canal  from  1874  to  I 
inclusive,  was  $70,146.79.  These  expenditures  are  exclusive  of  ssl 
or  other  expenses  incidental  to  maintenance  of  organization.  The 
receipts  of  tolls  and  all  income  from  canal  and  other  sources  conn 
with  its  operation  was  $75,053.13,  leaving,  probably,  no  net  profit.  , 
Mr.  James  Pryor,  superintendent  of  the  canal,  supplements  this  ed 
hibit  by  the  following  figures  extracted  from  his  statement  appendi 
and  marked  P  :  -I 

Income  from  season  of— 

1884,  from  tolls $9. 585.  OS 

1885,  from  tolls I0,115.5d 

1886  (to  September  '30) 6,439.88* 

26, 140. 46 

Expense  for  repairs,  dredging,  and  superintendence  in — 

1884 8,J(58.20 

1885 b,997,9i 

1896  (to  September  30) S.OOaOOJ 


19,366.12  I 
the  end  ^ 


showing  a  total  net  income  fVom  the  beginning  of  the  season  of  1884  *o  the 
September,  1886,  of  $6,774.34.  , 

These  figures  indicate  that,  considering  the  large  sums  expended  iM 
its  construction,  the  canal  has  thus  far  proved,  financially,  a  failure. 
No  office  expenses  other  than  those  at  Houghton  are  iuclndecl  in  tbeae 
figures,  and  a  net  profit  of  $  1,000  per  annum  would  be  a  large  estimate^ 
even  with  the  increased  traffic  to  be  exnected  in  the  near  future. 

The  exhibit  of  the  Portage  Lake  and  River  Improvement  Company 
is  more  favorable.  From  Mr.  Pryor's  statement,  appended  and  niarktfdj 
K,*  it  appears  that  the  total  expenditure  from  1872  to  1885,  incinsiv&i 
including  repairs,  dredging,  and  superintendence,  was  $120,755.71,01 
which  $75,118.72  was  for  dredging  and  $10,508.74  for  pier- work  and 
cribs.  The  annual  expenses  of  this  company  may  therefore  be  eitti* 
mated  at  about  $8,500. 

The  freight  business  of  this  company  for  1884,  1885,  and  to  October 
12,  1886,  and  its  gross  income  for  1884  and  1885  are  exhibited  by  Mr. 
Pryor's  statements  appended  and  marked  L*  and  M.*     The  latter,  for 

1884,  is  given  as  $33,968.01,  and  for  1885  $2cS,142.08.  The  falling  off 
was  caused  by  the  permanent  reduction  in  tolls  which  took  efife^t  ifl 

1885.  The  net  annual  income  over  expenses  from  the  investment  rep- 
resented by  the  Portage  River  improvement  is,  therefore,  at  current 
rates,  about  $17,500. 

From  the  foregoing  figures  it  appears  that  the  two  improvements 
which  the  companies  propose  to  transfer  to  the  United  States  for 
$350,000  now  yield  them  an  annual  net  income  of  about  $18,500,  and 
that  lake  commerce  in  the  future  may  be  expected  to  increase  rather 
than  diminish  these  figures.  But  to  avoid  loss  at  this  price  the  funds 
received  in  payment  must  be  reinvested  so  as  to  yield  a  little  over  6 
per  cent,  annual  interest  ($18,500  is  5  per  cent,  upon  $370,000).  The 
proposition  of  the  companies  seems,  therefore,  to  be  fair  and  reasonable. 

(2)  As  to  the  money  value  of  the  existing  works  in  reducing  the  oat- 
lay  for  such  improvements  as  are  now  demanded  by  the  needs  of  com- 
merce at  this  locality,  no  definite  estimate  can  be  made  until  the  details 
of  such  improvement  are  determined  ;  but  it  is  certain  that  the  Gor- 

^'Omitted.   Printed  in  House  Ex.  Doc.  No.  105,  FortyninthCongresa,  second seflaioD' 


APPENDIX    GO REPORT   OF   CAPTAIN   DAVI». 


1987 


t,  firom  this  point  of  view,  also  will  receive  a  fair  eqaivalent  for 
»  asked  by  the  companies.  The  works,  as  they  now  exist,  coald 
oonstmcted  for  that  price,  and,  copsisting  largely  of  needed  ex- 
»o,  they  will  cot  be  sacrificed  to  any  great  extent. 
What  soma  have  been  actually  expended  upon  the  canal  and  har- 
Lake  Saperior  can  not  now  be  determined  with  precision.  The 
was  investigated  by  General  Poe  in  1884,  and  reported  upon  by 
fin  Senate  Ex.  Doc.  No.  15,  Forty-eighth  Congress,  second  session, 
all  the  new  study  which  it  has  been  possiole  to  give  to  the  sub- 
the  Board  agrees  with  General  Poe  in  his  conclnsion  that  *^  the 
ibility  is  great  that  the  aid  supplied  from  all  sources  and  applied 
)  constractioQ  and  repair  of  the  canal  and  in  operating  it  down  to 
heginning  of  1884  amounted  to  fully  $3,000,001).''  The  whole  of 
sam  was  raised  by  the  com))any  from  private  sources,  except  what 
led  from  the  donation  of  398,205.42  acres  of  public  lands  actually 
ived  from  the  General  Government  under  the  grants  of  400,000 
At  the  time  the  title  was  transferred  this  was  wild  land,  worth 
le  market  $1.25  per  acre,  making  the  money  value  of  the  grants 
Bt  to  $497,756.77.  It  is  reported  that  some  of  these  lands  have 
proved  to  be  mineral  lands  and  very  valuable,  but  what  bearing 
has  upon  the  present  question  is  not  apparent.  Indeed,  the  terms 
Bate  resolution  of  inquiry  of  April  22,  1884,  which  recites  that  the 
B  of  this  land  shall  be  estimated  at  $1.25  per  acre,  is  regarded  by 
Board  as  fixing  the  proper  valuation  at  the  above  amount, 
^eamoant  of  work  done  by  the  Portage  Lake  and  Biver  Improve- 
itCompaoy  to  the  end  of  1883  is  stated  with  considerable  precision 
letter  of  Sir.  S.  W.  Thnrlow,  secretary  of  the  company.,  containeii 
ppendix  C  to  General  Poe^s  report  Since  that  date  the  superin- 
ent,  Mr.  Pryor,  states  that  41,870  cubic  yards  have  been  dredged, 
^g  a  total  of  813,707  cubic  yards  to  date;  but  the  company  has 
Ml  famishing  accurate  information  as  to  the  cost  of  the  work. 
ynnse  has  varied  from  90  cents  for  hardpan  and  bowlders  and  30 
t«  for  sand,  paid  in  1862-'(»3,  to  about  25  cents  subsequently.  As- 
ning  4U  cents  as  a  fair  average,  the  company  has  expended  upon 
idgiug  alone  about  $320,000,  a  very  large  portion  of  this  being  for 
mtenaoce  and  not  construction.  When  the  cost  of  the  pier,  950  feet 
f ,  land  purchases,  etc.,  are  taken  into  account,  it  would  seem  that 
vMe  price  now  asked  tor  both  improvements  can  not  very  largely 
ftd  the  private  fnnds  actually  invested  in  one  of  them  by  the  Port- 
Ukeaml  Biver  Improvement  Company, 
h  fine,  the  Board  is  of  opinion  that  the  price  asked  for  the  existing 
Pavements  is  jnst  and  reasonable.  The  investment  has  greatly 
~  'ted  oommeroe  and  the  mining  interests.  The  franchises  now 
i  by  the  corporations  have  been  legally  and  fairly  acquired,  but 
>J  bear  heavily  upon  commerce  and  especially  upon  the  population 
Houghlou  Gonnty,  and  the  companies  seem  willing  to  yield  to  the 
^^sr  demand  for  a  free  water-way  so  soon  as  they  are  protected 
^  actual  loss  themselves.  The  pressure  for  the  purchase  does 
^ginate  with  the  owners  of  the  property,  but  with  the  mining  pop- 
^  and  the  general  commerce  of  the  lakes. 

RECOMMENDATIONS. 

The  Boiiid,  after  careful  consideration  of  the  subject  in  all  its  bear- 

'^and  in  the  light  of  all  the  iuformation  it  has  been  able  to  collect, 

^  witathe  following  recommendations: 

itel'  ^*^*tthe  offer  of  the  comp^uies  be  accepted,  to  transfer  all  right 

f*a  title  to  the  canal,  the  work  of  improvement  on  Portage  Biver,  the 
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harbor  works  upon  Lake  Saperior  and  Keweenaw  Bay,  with  all 
and  francbised  connected  therewith,  free  from  all  incaiubrances  andj 
volving  no  other  payments  for  bonds  or  otherwise  whatsoever,  for  I 
gross  snm  of  $350,000. 

(2)  That  the  route  be  made  a  free  water-way  of  the  United  Statu 
subject  to  no  tolls  or  assessments  whatever,  and  be  placed  apon  % 
same  footing  as  to  maintenance  as  tbe  Louisville  and  Portland  Cam 

(3)  That  under  the  authority  conveyed  by  section  2  of  the  river  aa 
harbor  act  of  August  5, 1886,  the  harbor  lines  indicated  upon  accxM 
panying  map  No.  2  be  approved  by  the  honorable  Secretary  of  Wa 
that  the  Engineer  officer  in  whose  district  this  water  way  is  situated  I 
instructed  to  inspect  from  time  to  time  and  report  any  and  all  infring 
ments  thereon,  and  that  the  proper  legal  means  be  adopted  for  abatii 
>any  such  infringements  in  the  future. 

The  existing  bridge  would  be  a  very  serious  impediment  to  navig 
tion  if  this  route  were  improved  to  an  extent  to  justify  its  use  by  t\ 
entire  commerce  of  Lake  Superior ;  and  the  same  may  be  said  of  tJ 
existing  dei>08its  from  the  stamp-mills.  Appropriate  legislation  is  re 
ommended. 

(4)  That  a  navigable  depth  of  16  feet  at  the  lowest  known  lake  levi 
with  a  minimum  width  of  70  feet  on  the  bottom,  be  obtained  bydredj 
ing  throughout  the  entire  extent  of  the  water  way.  This  will  iuvoli 
the  removal  of  285,000  cubic  yards  of  sand  and  hardpan  in  the  caoal^i 
a  cost  of  $99,000,  and  149,000  cubic  yards,  mostly  of  soft  material^  1 
Portage  Biver,  at  a  cost  of  $30,000.  To  this  should  be  added  aboi 
$75,000,  roughly  estimated,  for  putting  the  existing  revetment  in  ti 
canal  in  serviceable  condition,  calling  for  a  total  appropriation  of,  sa; 
$225,000.  including  contingencies. 

Shoulu  the  future  needs  of  commerce  demand  an  increase  in  nav 
gable  depth  to  20  feet  at  the  lowest  known  lake  level,  it  is  probab] 
that  an  increase  in  width  of  at  least  50  feet  will  also  be  necessary,  ii 
volving  new  revetments,  for  which  an  estimate  of  $200,000  would  pro! 
ably  not  be  excessive;  the  excavation  would  amount  to  989,000  cabi 
yards  of  hard  and  soft  material  in  the  canal,  at  a  cost  of  $:350,000y  aa 
782,000  cubic  yards  in  Portage  River,  mostly  of  soft  material,  whlo 
will  cost  $180,000. 

(5)  That  the  harbor  entrance  on  Lake  Superior  (Map  4)  be  advance 
into  the  lake  to  a  depth  of  30  feet  by  two  piers  of  crib-work  loaded  witi 
stone;  that  the  new  entrance  thus  made  be  400  feet  in  width  and  sitQ 
ated  in  front  of  the  present  entrance;  that  the  piers  diverge  inwardi; 
upon  angles  of  45^  with  the  axis  of  the  canal  to  affoi*d  interior  spao 
to  reduce  the  waves,  and  that  their  inner  ends  be  connected  with  th< 
shore  by  low  piers  rising  only  to  the  ordinary  lake  surface,  with  a  view 
while  excluding  sand,  to  facilitate  the  escape  of  waves  entering  Ui< 
harbor  in  storms.  Such  an  entrance  would  involve  3,940  feet  of  higl 
piers,  at  a  cost  of  $689,000,  and  1,400  feet  of  low  piers,  at  a  cost  o 
$70,000,  calling,  with  contingencies,  for  an  appropriation  of,  say,  $850,000 

(6)  That  the  pier  at  the  Keweenaw  entrance  be  extended  to  read 
water  20  feet  in  depth  by  ordinary  crib-work,  about  2,400  feet  long 
which,  with  contingencies,  will  call  for  an  appropriation  of,  say,  $220,000. 

RECAPITULATION. 

For  eztioi^aishiug  private  franchises  |%0,OOC 

For  opeaiDff  a  through  route  having  a  mioimum  depth  of  16  feet  and  a 

minimnai  bottom  width  of  70  feet :. 225,000 

For  pnmdiDg  a  safe  entrance  from  Lake  Saperior 6ri0,00(l 

For  providing  a  safe  entrance  from  Keweenaw  Bay •  220,000 

l,64&,O00 
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len  the  increasing  needs  of  commerce  demand  a  depth  of  20  feet 
Iditioual  expenditure  of  $730,000  will  be  required, 
spectfnlly  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt,  Brig,  Oen,,  U.  8,  A. 
O.  H.  Ernst, 

Major  of  Engineers. 
I  Chas.  J.  Allen, 

Major  of  Ufigineera. 
Brig.  Gen.  J.  C.  Duane, 
i         Chief  of  Engineers^  U.  8.  A. 


x.—rbport  on  suryets  made  by  order  of  the  board. 

United  States  Engineer  Office, 

Saint  Paul,  Minn.,  Deeemher  8, 1886. 

>ft:  I  hare  the  honor  to  snbmit  the  following  report  on  a  snrvey  and  ezamina^ 

I  cf  Pottage  Lake  and  Lake  Superior  Ship  Canal,  a  portion  of  Portage  Lake  at 

^fatoo  Mich.,  and  of  Portage  River  and  entrance  to  Portage  Lake,  or  the  water- 

( from  Keeweena w  Bay  to  Lake  Superior  through  Porta|,;e  Lake. 

September  21  received  a  telegram  from  you  to  report  lu  Saint  Paul  to  fit  out 

for  the  above  survey.    Mr.  A.  J.  Stibalt  and  JMr.  S.  L.  Rice  were  engaged  as 

'Bta^  and  Mr.  F.  L   Dever  as  recorder,  and,  with  a  surveying  outfit  of  mstru- 

flUtioDery,  etc.,  the  party  left  Saint  Paul  for  Honghtou^  Mich.,  on  September 

arrived  there  on  the  evening  of  the  30th. 

BBall  steamer  Annie  B.  Hennes  was  engaged  to  prosecute  the  work.    The 

of  the  ship-canal  was  madelirst,  as  being  most  needed  for  meeting  of  the  Board 

iaeen  at  Houghton  on  Octdber  16.     The  survey  of  this  canal  was  made  as  fol- 

Mcotding  to  inetractions  received  from  you : 

r 
NATURE  OF  SURVEY. 

Adi  bank  of  the  canal  was  carefully  chained  and  each  100  feet  marked  plainly. 
liMiiags  were  taken  across  the  canal  at  each  100  feet,  and  20  feet  apart.  A  heavy 
Mst«d  copper  wire  about  180  feet  long  was  marked  at  each  ^0  feet,  and  with  this 
ilK^M  across  the  canal  at  each  100  feet  the  soundings  could  be  made  v^ry  accu- 
Ml^.  A  cedar  pole  17  feet  long,  carefully  marked  to  tenths  of  a  foot,  was  used  for 
Hidings.  A  gauge  was  set  near  the  United  States  life-saving  station,  being  about 
■Ivay  between  Portage  Lake  and  Lake  Superior.  This  gauge  was  set  the  same  day 
W^ at  Houghton,  both  gauges  being  set  to  read  1  foot  on  that  day,  or  the  zero  of 
waage  was,  on  an  average,  X  foot  l^low  the  surface  of  the  water. 

wenl  cross-sections  were  taken  at  each  500  feet  in  length  of  canal,  the  levels  ex- 
Ming  back  300  feet  from  revetment  on  each  side.  For  the  low  land  and  bog  near 
y  P^Jud  the  cross-sections  were  taken  at  each  1,000  feet,  as  there  was  but  slight 
■i^  of  level  at  this  end  of  the  canal. 

In  Lake  Superior  entrance  to  the  canal  is  protected  by  solid  crib- work  or  piers  20 
HMt  wide.  With  this  crib- work  the  canal  begins  to  widen  on  the  west  side  at  an  angle 
<|(37i^  to  the  direction  of  the  canal  until  it  is  carried  out  to  190  feet  from  center  line 
Vtke  canal.  From  thence  the  crib-work  is  parallel  with  direction  of  the  canal  for 
Wfeet.  This  west  line  of  crib- work  is  then  changed  in  direction  87^  towards  the 
t  till  its  inner  face  is  130  feet  from  center  line.    Thence  it  extends  parallel  with 


j^4iieelion  of  the  canal  to  the  outer  end  390  feet.  At  the  outer  end  there  is  a  large 
y^'l  f«t  in  width  and  30  feet  in  direction  of  the  canal,  to  give  strength  andprotec- 
■ito  the  outer  end.  On  the  east  .side  the  crib- work  begins  20  feet  farther  out  to- 
2J|^  l<ake  Superior,  and  runs  parahel  with  canal  for  60  feet,  then  widens  at  an  angle 
g*^  to  the  line  of  the  canal  until  it  reachesa  point  where  inuer  side  of  crib  is  115  feet 
■Reenter  line  of  canal.  It  then  extends  directly  out  in  the  lake  on  line  of  canal 
^  width  of  20  feet  for  500  feet,  then  with  a  width  of  32  feet  for  130  feet  more,  or 
g^thtn  about  40 ft.*et  of  being  as  far  ont  as  the  crib- work  on  the  west  side.  The 
•Jste  l>«tween  th«i  piers  at  the  outer  end  la  2  ;0  feet. 

IWfcvetmeut  of  the  canal  banks  ctHUuieiiciug  nt  the  Lake  Superior  or  upper  end 
■ViMlJowa:  From  the  crib- work  inward  for  500  feet,  two  rows  of  piles  are  driven  7 
ff^ptft  and  7  feet  between  the  rows.  The  front  row  of  piles  is  capped  by  timbers 
*wi»iqm»,  there  b«Hng  three  cup  timl>ers  bolted  to  the  piling  and  to  each  other  with 
*^*niiiure  iron  bolts  finm  H  to  2  teot  long.    The  piling  are  sawed  off  about  6  or  8 
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inches  above  surface  of  water  as  observed  dnring  this  sarvey.  This  front  ]M^ 
revetment  is  strengthened  by  tie  timbers  dovetailed  into  the  front  timbers  betd 
the  lower  and  second  piecesand  bolted  to  the  pile  directly  back  of  fi-ont  row  7  fern 
head  of  the  back  pile  being  sawed  off  to  receive  this  ti  ■  on  a  horizontal  fbom  itof 
nectioa  with  front  timbers.  Sheet-piling  4  inches  thick  are  driven  so  as  to  fmk 
the  back  part  of  the  cap  timbers  to  which  the  sheet-piling  is  spiked  (see  sketch). ; 
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The  revetment  is  the  same  on  both  east  and  west  sides  of  the  canal,  the  width  1 
tween  the  revetments  being  about  100  feet. 

From  this  point.  500  feet  from  the  piers,  the  revetment  changes,  only  having  i 
cap  timbers,  and  the  tie  timbers  only  occor  every  14  feet,  as  shown  in  sketch. 
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This  extends  on  both  sides  of  the  canal  down  to  within  400  feet  of  tnming  poio^ 
(T.  P.  1),  or  about  :5,770  feet.  From  this  point  to  T.  P.  a  or  for  850  feet,  there  is  »a 
timber  on  the  back  row  of  piliiig.  From  T.  P.  2  to  T.  P.  3,  360  feet,  the  back  row 
piling  is  ouly  6  feet  back  or  front  row,  the  form  of  constructiou  remaining  tbe  sani 

Fwm  T.  P.  3  down  until  we  cross  Lily  Pond,  back  tap  timber  is  wanting  on  bo 
the  east  and  west  sidcN,  and  the  capping  on  the  west  side  couHists  of  only  one  timb 
1  foot  square.  This  extends  for  1,200  leet.  From  this  point  through  Lily  Pood  ai 
for  about  1,900  feet  to  a  point  520  feet  below  T.  P.  5,  the  construciiun  is  as  fol'  ^ 
There  is  no  sheet-piling  ou  either  side.  The  east  side  is  constructed  as  she  'O I 
sketch. 


Section, 


Front  View, 


The  west  side  from  opposite  point  1,200  foet  below  T.  P.  3  consists  of  piles  driven 
foot  apart  with  one  cap  timber  1  foot  square  connected  with  back  piling  every  10  f* 
as  in  sketch  below  : 

Side  Vima 


This  form  continues  for  about  1,900  feet,  or  to  opposite  520  feet  below  T.P;^ 
From  this  point  both  east  and  west  revetments  change  and  there  is  sheet-p"'^ 
;aln.    The  piles  are  driven  7  feet  apart  and  with  rear  line  of  piling  7  feet  baeK 


again 
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wre  two  cap  timbers  and  tie  timbers  every  7  feet,  all  the  same  as  at  the  other 
of  the  caoal.     This  extends  to  a  point  400  feet  below  or  south  of  T.  P.  6,  or  for 
2,B03  feet.    From  opposite  this  point  on  the  west  side,  the  revetment  is  again 
~  to  piling  drivea  1  foot  apart  and  one  cap  timber,  which  extends  down  to 
IB  Portage  dke,  or  for  6:)0  feet.    There  is  no  piling  back  of  this  line,  and  conse- 
itly  DO  tie  timbers,  and  the  condition  of  the  revetment  is  very  bad,  the  cap  tim- 
and  piling  being  missingin  some  places.    On  the  east  side  the  revetment  from 
point,  400  feet  belomr  T.  P.  6,  continues  the  same  for  250  feet  as  above  the  point, 
t  an  extra  row  of  piles  14  feet  back  of  face  of  revetment,  and  then  for  2d0  feet 
,  or  to  the  crib,  there  are  three  cap  timbers. 
Tile  crib  on  the  east  side  at  the  end  of  the  revetment  contains  the  beacon  light. 
crib  oo  the  west  side  at  the  end  of  the  revetment  is  about  20  feet  square,  but  con- 
iBS  DO  ffiicn^- 

Ths  width  between  revetments  at  the  lower  end,  or  in  Portage  Lake,  is  about  210 
t,  which  narrows  op  to  125  feet  at  T.  P.  6  and  to  100  feet  WO  feet  farther  up  the 

BORINGS. 

For  ooringB  to  test  the  banks  and  bottom  of  the  canal,  an  apparatus  consisting  of 
Ivo  pieoes  of  1-inch  g»8-pipe  was  made,  the  lower  length  being  17  feet  and  the  upper 
H  fcet,  coupled  toge&er  with  an  ordinary  coupling.  The  lower  end  was  drawn  to  a 
foiDt,  tod  a  2-ineh  auger  welded  to  the  pipe.  Clasp  arms  of  iron,  made  to  set  at  any 
fWBt,  were  need  to  handle  the  apparatus. 
At  tke  Portage  L*ak«  and  Lake  Superior  Ship  Canal  boring  were  made  as  follows: 
It  point  in  canal  near  outer  end  of  revetment,  or  at  beginning  of  pier- work,  and 
1 18  feet  from  west  edge  of  the  canal,  in  14  feet  depth  of  water.  Sand  and  stones 
likely  a  deposit  since  the  can^l  was  built)  were  met  with  till  a  depth  of  16  feet, 
hftidpan  to  a  depth  of  20.5  feet,  beyond  which  it  was  impossible  to  bore  with 
yfte  spparstos  used.  Also  at  point  opposite  Red  Store,  30  feet  from  east  revetment, 
'  k  13  feet  depth  of  water.  To  a  depth  of  19  feet  below  water-surface  only  sand  was 
fee*  with.  From  this  point  to  21  feet  below  surface  a  mixture  of  hardpan  and  sand 
VIS  oet  with. 

inother  boring  was  made  about  50  feet  south  of  the  United  States  life-saving  sta- 
tin on  east  side  of  canal.  Soft  material  was  met  with  till  down  17.9  feet  below  water- 
•rfioe ;  then  hardpan  and  gravel  were  encountered,  and  we  could  not  reach  a  greater 
4Fpcfa  with  apparatus.  Through  Lily  Pond  and  down  to  Portage  Lake  the  bottom, 
afir  as  examined,  was  quite  soft  to  a  depth  of  21  feet. 

BED  OF   HARDPAN. 

As  to  the  material  in  the  banks  of  the  canal,  wo  liavo  the  following  statement  from 
Mr  Junes  Pryor,  superintendent  of  tbe  Portug*«  L:iko  and  Lake  Superior  Ship  Canal 
tiiiwsy  and  Iron  Company : 

*'Tliere  is  a  continuous  bed  of  hardpan,  beginning  a  little  north  of  the  United 
Wtt  Lake  Survey  station,  and  extending  out  into  the  lake  as  far  as  we  dredged 
k  rife  M  feet  of  water,  its  surface  or  upper  portion  conforming  to  the  general  topog-  • 
"^H^J  of  the  land  through  which  the  otinal  is  cut,  rising  higher  thron<;h  the  deep 
>ortioD  of  the  cutting  near  Lake  Superior,  and  sloping  south  according  to  the  surface 
If  the  canal  bank.  At  the  Red  Store  it  is  found  about  3  or  4  feet  below  the  surface 
«  water,  and  gradually  increasing  in  height  till  midway  between  Store  and  lake 
*"t^  it  reaches  to  the  surface  of  water,  rnd  from  thence  to  the  Government  light- 
•*«  it  reaches  above  the  water,  till  at  the  lake  nhore  and  under  the  lighthouRO  it 
*^er  6feet  above  water-line,  so  that  practically  all  the  dredging  required  to  deepen 
«r  vi<lf«n  the  canal  at  upper  end  would  be  hani  digging.  If  the  surface  burden  of 
aod  Wat  iemove<l  pretty  well  back  from  the  proposed  new  line  of  enlargement,  I 
wink  there  would  not  beany  trouble  to  secure  the  canal  bank  with  good,  substantial 
*«<»tpinng." 

At  tbe  Lake  Superior  end  of  the  canal  it  is  about  1,600  feet  fh)m  the  general  trend 
^  'kesbori*.  out  to  25  feet  depth  of  water,  and  at  the  Portage  Lake  end  it  is  about 
*l^>f»et  to  the  same  depth.  The  dredging  in  Portage  Lake  would  be  mostly  sand 
>ou  IiMte  material,  while  in  Lake  Sux>erior  there  would  undoubtedly  be  hardpan  be- 
*»t\i  a  thin  layer  of  drift  sand. 

MAPS. 

JV**  Bjp  of  the  canal  portion  of  this  survey  is  made  on  a  scale  of  1  inch  =  100  feet 
V  One  fiviag  approaohes  to  canal  at  each  end  on  a  scale  of  1  inch  -=:  400  feet. 
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8TAMP-MILL  DEPOSITS. 

A  snrvey  of  Portage  Lake  at  Honshton  and  Hancock  wan  made  to  determine  « 
croacbments  made  in  the  lake  channel  by  the  debris  of  the  copper  etamp-milla.  Q 
survey  extends  from  about  one- half  mile  above,  or  west  of,  the  refuse  or  damp  of  tl 
Atlantic  mine  stamp-mill,  to  aboat  3  miles  below  the  old  Isle  Roy  ale  damp,  whk 
covers  all  territory  occupied  by  the  copper  stamp-mills  on Tortage  Lake.  This  a 
croachment  in  the  most  extreme  case  amounts  to  about  900  feet,  redncinj;;^  an  origim 
channel  from  about  1, 300  feet  to  400  feet,  or  to  only  350  feet  between  the  dock  lii 
opposite  and  the  face  of  the  dump.  This  survey  was  carefully  made  and  checked  b 
a  system  of  triaugolation  from  a  carefully  chained  base  on  railroad  track  in  Hanood 
Careful  cross-sections  were  made  with  level  at  each  dump. 

The  map  of  this  survey  was  made  on  a  scale  of  1  inch  &■  400  feet. 

PORTAOB  RIVER. 

The  survey  of  Portage  River  extends  from  35  feet  depth  of  water  in  Portage  Lak 
to  a  depth  of  33  feet  in  Keweenaw  Bay,  including  the  whole  river-bed  and  eok 
This  survey  was  also  covered  with  a  system  of  triangulation  from  a  carefully  ohainei 
base. 

The  original  channel  or  bed  of  the  river  was  sounded  by  diagonal  lines  from  haul 
to  bank  as  in  ordinary  surveys^  while  the  cuts  that  were  made  by  the  Portage  Rive 
Improvement  Company  to  straighten  the  channel  were  examined  as  in  Portstfe  Lah 
ana  Lake  Superior  Ship  Canal,  the  lines  of  sounding  being  100  feet  apart,  anasound 
ings  20  feet  on  line  of  cross-section. 

Borings  were  also  made  along  bed  of  river  and  in  cuts  at  several  different  placei^ 
only  sand  and  soft  bottom  being  met  with  all  along  the  river  and  out  into  Kewee 
naw  Bay,  except  at  Cut  No.  4,  Church's  Landing,  in  15.4  feet  depth  of  water,  when 
sand,  gravel,  and  stones  were,  found  at  a  depth  of  19.1  feet  below  water-surface,  when 
rock  was  encountered  that  could  not  be  penetrated  with  this  boring  apparatus. 
Several  points  were  tried  in  the  immediate  vicinity  with  some  result.  As  stated  bj 
Mr.  Pryor,  this  rock  is  a  shaly  sandstone,  and  extends  in  nnite  regular  strata  from 
this  cut  to  the  head  of  Portage  River,  or  to  within  a  few  hundreil  feet  of  Portage  Lake, 
but  only  occurring  iu  that  part  of  the  river  bed  and  banks  on  line  from  this  cut  (No. 
4)  to  the  head  of  the  river,  and  is  not  met  with  in  the  beod  of  the  river  between 
these  points. 

Cross-sections  were  made  at  both  outer  and  inner  .end  of  Cut  No.  1,  or  the  entry 
from  Keweenaw  Bay,  at  Pacific  Dock,  and  at  Cuts  Nob.  2,  3,  and  4.  There  is  no  re- 
vetment of  banks  in  the  cuts  along  Portage  River,  the  banks  apparently  holding  in 
place  quite  satisfactorily. 

WATER-OAUQES. 

A  gauge  was  also  set  in  Portage  River  to  correspond  with  the  Houghton  gauge  as 
nearly  as  possible,  being  spiked  to  a  pile  iu  Mr.  John  Hallo's  dock  (Union  Dock). 

These  three  gauges,  viz,  at  Portase  River,  at  Houghton,  and  at  Portage  Lake  and 
Lake  Superior  Ship  Canal,  were  all  connected  with  good  permanent  bench-marks. 
The  survey  of  Portage  River  is  mapped  on  a  scale  of  1  inch  =s  400  feet. 

The  gauj^e-readings  during  these  surveys  were  not  subject  to  extreme  changes  dur- 
ing such  weather  as  soundings  could  be  taken,  generally  ranging  from  0.9  feet  to  l.l 
feet  during  heavy  wind  storms,  or  just  after  tnere  would  be  more  extreme  high  or 
low  readings,  according  to  the  direction  of  the  wind,  the  greatest  range  being  xrom 
0.7  feet  to  1.3  feet ;  but  such  extreme  high  or  low  readings  would  only  last  for  a  fe^ 
minutes. 

To  determine  average  stage  of  water  during  this  survey,  in  referenoe  to  lowest 
water,  or  the  stage  for  other  known  periods,  careful  levels  were  taken  between  the 
surface  of  the  lake  and  three  well-established  bench-marks  at  Marquette,  Mich.,  the 
work  being  done  on  November  9,  during  general  palm  and  fair  weather,  the  gauge  at 
Houghton  ueing  carefully  read  at  9  a.  m.,  on  leaving  that  place  for  Marquette.  From 
this  data  the  surface  of  the  lake  on  that  day  was  found  to  be  601.32  feet  above  sea- 
level,  and  from  examinations  of  gauge-readings  at  Sault  Ste.  Marie,  during  this  sor- 
vey,  the  above  result  was  iound  to  give  a  close  agreement.  The  gauge-readings  both 
at  Duluth  and  Sault  Ste.  Marie,  for  several  years  back,  were  us^  to  arrive  at  a  low- 
water  determination,  which  gave  a  result  that  corresponded  very  closely  to  an'aotosl 
determination  in  Portage  River  from  data  furnished  by  Mr.  John  Hall^  at  Unioa 
Dock,  he  having  observed  a  low- water  point  in  front  of  a  small  dock  used  by  his  fam* 
ily  for  obtaining  water  from  the  river,  the  rocky  bottom  in  front  of  the  dock  jost 
showing  at  surface  of  water  during  the  low  period.  Mr.  Hall^  has  lived  at  this  point 
Ibr  twenty  years.  From  all  low- water  data  it  was  found  to  be  about  1  foot  lower 
than  the  average  stage  for  this  survey,  or' 600.4  feet  above  sea-level. 
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BSTIMiiTK  FOR  16-FOOT  DEPTH. 


1993 


The  examination  of  the  sbip-canal  as  to  depth  shows  a  somewhat  irregalar  bottom, 
'although  a  great  part  of  the  length  of  the  canal  would  admit  the  passage  of  boats 
vwiJkg  15  feet  of  water,  yet  there  were  several  places  where  not  more  than  a  drangbt 
IS  feet  coald  he  carried,  which  reduced  the  capacity  of  the  canal  to  that  draugbt. 
increase  the  depth  to  correspood  to  the  16  feet  as  adopted  for  the  chain  of  lakes 
reqaire  the  removal  of  the  followiog  amount  of  material : 

,000  cubic  yards  liardpan,  at  80  cents |56,0(K> 

^900  cubic  yards  eoft  material  (in  canal),  at  20  cents 18,000 

\OI)0  cubic  yards  soft  material  (in  Portai;e  Lake),  at  20  cents 25, 000 

Total 99,000 

This  amount  would  deepen  the  canal  for  a  width  of  70  feet  in  the  center,  leaving  15 

kti  00  either  side  as  at  present,  so  as  not  to  disturb  the  revetment.    In  Lily  Pondfor 

Qt  300  feet  the  deepening  was  allowed  for  over  100  feet  in  width.    There  was  also 

wed  an  increase  of  1  foot  in  depth  in  center  for  keels  of  vessels.    Portage  Lake 

'  ~  be  deepened  for  300  feet  in  width  to  17  feet  depth.    The  above  depth  of  16  feet 

ien  to  low  water  or  to  a  plane  600.4  feet  above  sea-level. 

1^  carry  this  draught  of  water  through  to  Keweenaw  Bay  woald  require  dredging 

"li  Poftage  River,  as  follows : 

1 8eft material,  146,500  cable  yards,  at  20  cents |29,300 

Uooet,  gravel,  ete.  (in  Cut  No.  4),  2,600  cubic  yards,  at  25  cents 650 

Total 29,  %0 

ITiia  iiDount  might  have  to  be  increased  somewhat  at  the  outs  unless  the  banks  at 
k  thoe  points  were  to  be  revetted.  The  total  length  of  actual  cuts  in  Portage  River  is 
^  Abom^SOO  feet.  For  about  one-fourth  the  length  of  the  river  the  preseut  channel 
\  voald  fill  the  reqairements,  and  at  several  points  there  is  extra  width  of  good  depth 
•  ef  witer  that  would  allow  steamers  and  fleets  to  pass  each  other  safely  in  severe 
■'  veitber. 

In  the  ship-canal  the  revetment  is  in  poor  condition  throughout  its  entire  length, 

ttd  to  pat  tne  work  in  good  shape  would  require  a  renewal.    Some  of  the  piles  and 

tinben  night  be  used  in  a  renewal,  but  the  cost  of  removing  the  old  material  would 

»  poWbly  be  as  great  or  greater  than  the  value  of  the  material  that  could  be  used. 

Heace  an  estimate  is  submitted  for  new  revetment  throughout. 


For  100  feet  of  reoetinent, 

SOpilMi,]  foot  diameter,  20  feet  long * linear  feet.. 

*  SnagitTidlnal  timbers  (1  by  1  foot),  300  linear  feet feet,  B.  M.. 

15tietimber8(lbylfoot),  135  linear  feet do.... 

ttO planks  (1  foot  by  4  inches),  16  feet  long do.... 

ldiioQbolts(l  inch  by  1  inch)  3  feeteach pounds.. 

lotion  bolts  (1  inch  by  1  inch),  2^  feet  each do.. 

400 spikes  (^^  inch  by  8  inches) * do.. 


600 

3,600 

1,620 

12, 800 

150 

125 

200 
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Estimated  cost  for  100  feet  inpUice, 

Piling,  600  linear  feet.  at20  cents tL20,W 

Square  timber,  5,220  feet,  B.  M.,  at  $25 laaSO 

Plank,  12,800  feet,  B.  M.,  at  |30 384.00 

Iron  bolts,  275  ponnds,  at  5  cents 13.75 

Spikes,  200  pounds,  at  5  cents 10.00 

Total  cost  for  100  feet 65a25 

For 20,000  feet 131,650.00 

The  revetment  for  Lily  Pond  would  not  need  sheet-pillns  and  oould  be  made  as  in 
present  constmotiofi  on  west  side,  only  nsing  two  cap  timbers,  instead  of  one  as  at 
present. 

For  100  feet  of  retetment, 

GO  piles  (1  foot  iu'diameter),  25  feet  long  each linear  feet . .  1, 500 

2  timbers  (1  foot  by  1  foot),  100  feet  long  each,  200  linear  feet feet,  B.  M..  2,400 

10  timbers  (1  foot  by  1  foot),  10  feet  long  each,  100  linear  feet do 1,  i!60 

50  iron  bolts  (I  inch  by  1  inch),  3  feet  long  each,  150  linear  feet pounds..      500 

10  iron  bolts  (1  inch  by  1  inch),  2  feet  long  each,  20  linear  feet do €7 

j^ > 


L 


— •-.-j»' 


Q 


B 


Estimated  cost  for  100  feet  in  place. 

Piling,  1,500  linear  feet,  at  20  cents w...        $35O.00 

Square  timber,  3,600  feet,  B.  M.,  at  $25 90.00 

Iron  bolts,  567  pounds,  at  5  cents 2^^.35 

Total  per  100  feet 468.35 

For  4,000  feet 18,734.00 

For  revetment  of  whole  canal 150, 384. 00 

To  give  a  condensed  statement  of  estimated  cost  for  clear  channel- way  of  16  feet 
depth  from  Lake  Superior  to  Keweenaw  Bay  we  have  the  following: 

Total  cost  of  dredging  in  ship  canul $99,000 

Total  cost  of  dredging  in  Portage  River 29,950 

Total  cost  of  revetment  in  ship  canal 150,384 

Grand  total. 279,334 

In  regard  to  right  of  way  for  the  ship  canal  there  u  ample  width  for  enlargement 
if  such  should  be  contemplated,  as  the  grant  or  purchase  speciOes  a  uniform  width 
on  each  side  the  center  line  of  the  canal  ample  for  enlargement  to  a  width  of  300  feet 
at  least. 

In  the  Portage  River  the  grants  of  land  would  be  ample  if  the  present  line  of  Im- 
provement were  to  be  followed,  but  if  any  straightening  of  the  channel  were  contem- 
plated it  would  probably  require  more  purchases.  Such  land  as  would  be  required, 
though,  would  be  only  bog  and  marsh  and  of  but  little  value. 
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Aeeompanying  this  report  are  sketches  of  portions  of  Portage  River  where  land 
I-  fwacbasm  were  made  by  the  Portage  River  Improvement  Company,  giving  their  loca- 
'    tioD  outlined  with  Te<l  lines. 

Noland  Borvey  marks  near  these  locations  could  be  found  during  this  survey,  even 
thooghinqairies  were  made  of  the  old  residents,  and  that  Mr.  Emerson,  thecoanty 
nnreyor,  spent  one  afternoon  with  us.  As  we  had  connected  carefully  with  stakes 
set  for  the  ligbt-hoose  reserve  for  the  range  lights,  application  was  made  to  the  of- 
fieeof  light  eneineers  at  Detroit,  Mich.,  and  from  such  data  as  were  furnished  the 
•eetioa  linee  aad  locations  were  put  on  the  map  of  this  survey  according  to  the  true 
meridian. 

Yery  respectfnlly,  your  obedient  servant, 

G.  A*.  Marr, 

Assistant  Engineer. 
Mij.  C.  J.  AlXBN, 

Corps  of  EftgineerSt  U.  8m  J, 


QG5. 

IMPROYEMEMT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

Mpaal  estimate  (see  Report  of  Chief  of  Engineers,  18^,  III,  8 ;  lY,  81) .  $385, 129. 58 
Appropriated .^29,230.00 

The  project  for  the  iinprovemeiit  of  this  harbor  was  adopted  iu  1866. 
It  consisted  Id  the  formation  of  a  crib  breakwater,  extendiniir  from  a 
point  north  of  the  city  of  Marquette  in  a  direction  dne  soath  for  a  dis- 
tance of  2,000  feet,  thus  affording  a  protection  to  the  water-front  of  the 
city. 

Work  was  begnn  in  1867,  and  the  breakwater  was  completed  to  its 
present  length  of  2,010  feet  in  1875,  at  a  cost  of  about  0291,000,  or  $94,000 
less  thau  the  estimated  cost.  Since  its  completion  appropriations 
amoonting  to  $37,500  have  been  made,  of  which  abont  $27,000  have 
heen  ex^iended  on  repairs. 

This  harbor  is  of  the  greatest  importance,  its  commerce  being  very 
extensive  and  constantly  increasing,  and  is  also  valuable  as  a  harbor  of 
wfnge. 

The  original  project  has  been  completed,  but  more  protection  is  needed 
and  should  be  afforded,  jjither'by  considerable  extension  of  the  present 
breakwater  or  the  construction  of  a  detached  work,  as  may  be  deemed 
necessary,  the  latter  methoil  being  considered  preferable. 

A  proposition  was  made  to  and  approved  by  the  Engineer  Depart- 
ment to  retain  the  funds  on  hand,  with  the  exception  of  such  amounts 
as  niav  be  needed  for  current  repairs,  until  by  further  appropriations  a 
solBeientsum  becomes  available  to  prosecute  new  work  advantageously. 

During  the  fiscal  year  extensive  repairs  were  made  to  the  breakwater. 

Cribs  Nos.  36  to  39,  inclusive,  200  linear  feet,  were  supplied  with  addi- 
tional riprap. 

Three  hundred  and  fifteen  linear  feet  of  the  decayed  superstructure. 
Cribs  1  to  8,  inclusive,  was  cut  down  to  the  water's  edge  and  rebuilt  six 
ooarses  in  height.  The  upper  timber  on  the  east  side  of  the  entire 
length  of  the  breakwater  was  also  removed  and  replaced  with  new  tim- 
ber. The  above  repairs  commenced  July  10  and  were  completed  Octo- 
ber 16, 188G. 

On  November  16  and  17, 1886,  a  storm  of  unusual  severity  occurred,  # 
Cftusiug  extensive  damage  to  the  breakwater,  demolishing  the  pier-head 
li^ht  and  about  000  linear  feet  of  the  elevated  walk.    The  planking  of 
cribs  Nos.  15  to  40  inclusive,  1,300  linear  feet,  was  more  or  less  injured ; 
000  linear  feet  of  the  harbor  face  of  the  superstructnre  damagedf  300 
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feet  of  the  same  being  carried  away  down  to  the  water's  edge,  and  over 
200  cords  of  stone  filling  washed  oat  of  the  cribs.  The  structare  was 
so  weakened  by  the  effect  of  this  storm,  that  a  breach  seemc^d  inevitable, 
if  repairs  were  delayed  until  the  spring  of  1887.  Work,  therefore,  was 
commenced  December  1,  and  pushed  as  rapidly  as  materials  could  be 
obtained  and  the  weather  would  permit.  But  slight  interruptions  oc- 
curred, and  the  repairs  were  completed  January  15,  1887. 

Upon  the  opening  of  navigation  in  the  spring  of  1887  it  was  found 
that  the  stone  washed  out  of  the  cribs  in  November  and  deposited  on 
the  west  side  of  the  breakwater  had  decreased  the  depth  of  water  so 
that  abreast  of  cribs  Nos.  28  to  31  inclusive,  in  places,  but  from  8  to  10 
feet  existed.  A  portion  of  these  stones  were  removed  in  May,  1887, 
increasing  the  depth  to  from  12  to  12}  feet,  and  signs  placed  on  the  west 
face  of  the  cribs  cautioning  vessels  drawing  more  than  12  feet  not  to 
make  fast  to  that  portion  of  the  breakwater. 

All  of  the  operations  during  the  fiscal  year  were  performed  by  hired 
labor  and  open  purchase. 

Water-level  observations  were  made  and  recorded  dally  during  the 
year. 

Since  the  completion  of  the  present  project  there  has  been  a  tendeiK^ 
on  the  part  of  riparian  owners  to  seriously  encroach  upon  the  iM>rtion 
of  the  harbor  protected  by  the  breakwater,  greatly  reducing  its  avail- 
able area  and  especially  impairing  its  efficiency  as  a  harbor  of  refuge. 

The  office  records  show  that  for  several  years  past  complaints  of 
these  encroachments  have  been  made  by  the  collector  of  the  port  of 
Marquette  and  by  various  vessel-masters,  particularly  of  the  practice 
of  a  lumber  company  of  mooring  rafts  of  logs  to  the  breakwater,  mak- 
ing fast  to  the  elevated  walk  leading  to  the  i)ier-head  light,  thereby  in- 
terfering with  vessels  seeking  the  harbor.  This  same  lumber  company 
built  a  wharf  in  the  winter  of  1883-'84  547  feet  long  parallel  to  the 
breakwater,  with  an  L  at  right  angles  extending  to  within  GO  feet  of 
the  cribs,  inclosing  an  area  of  about  0  acres  adjacent  to  the  shore  end 
of  the  breakwater.  During  the  present  season  this  company  has  built 
another  dock  412  by  100  feet  65  feet  beyond  the  former  dock,  thus 
further  encroaching  upon  the  available  harbor  space. 

There  has  also  been  a  tendency  to  make  very  large  extensions  totbe 
ore-docks,  one  company  announcing  its  intention  to  extend  its  dock  700 
feet  beyond  its  present  terminus,  but  the  completion  of  the  railroad 
from  Marquette  to  Negaunee  seems  to  have  diverted  the  ore  shipments 
to  Escanaba,  and  the  proposed  dock  extension  ha^  not  been  made. 

The  attention  of  the  mayor  of  the  city  of  Marquette  was  called  to  this 
subject  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  in  February, 
1886,  and  finally  the  common  council  of  the  city  of  Marquette,  on  Sep- 
tember 4, 1886,  adopted  an  ordinance  fixing  and  defining  the  harhor 
limits,  these  being  evidently  so  chosen  as  to  take  in  the  proposed  ore- 
dock  extension  and  the  wharves  of  the  lumber  company.  A  copy  of 
this  ordinance,  with  an  accompanying  chart  showing  the  limits,  was  re- 
ferred to  this  office  by  the  Chief  of  Eugineers,  and  the  following  report 
was  made : 

United  States  Engineer  Office, 

Milwaukee,  Wu,,  October  IH,  1886. 

Sir:  Id  accordance  with  instractions  coDtained  in  the  D^artment  iodorsemcnt of 
October  9^  1886,  I  have  the  honor  to  submit  the  following  report  npon  the  harbor 
limits  as  established  by  the  common  council  of  Marquette,  Mich.: 

In  my  opinion  the  lines  as  established  by  the  common  council  are  very  injodiciooal/ 
laid  down  ;  they  seriously  encroach  upon  the  available  harbor  space,  and  will  praoti- 
call^  ruin  this  tine  port  as  a  harbor  of  refuge. 
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It  fliaj  be  asBerted  that  acta  of  Cougress  making  appropriations  for  the  improve- 
BKDt  of  rivers  and  harbors  are  intended  to  benefit  the  general  public,  and  that  the 
tBtended  ore-dock  extension  will  be  of  great  benefit  to  the  commercial  interest,  but 
the  river  and  harbonvct  i^  intended  to  benefit  the  water  and  not  the  land  public,  and 
these  dock  exteDsions  will  not  give  extra  facilities  for  loading  so  much  as  for  storing, 
for  instead  of  having  the  ore  i  j  the  cars  on  the  sidings  ashore,  the  ore  can  be  stored 
in  the  pockets  of  the  dock,  to  the  great  relief  of  the  rolling-stock  and  of  the  side-tracks, 
but  in  order  to  do  this  almost  the  entire  harbor  is  sacrificed. 

Opposite  page  330  of  Part  U,  Report  of  the  Chief  of  Engineers  for  1876,  will  be  found 
amap  of  Marqnette  Harbor,  with  a  line  marked  '  ^  limit  of  dock  extension.''  This  line 
was  recommended  by  Assistant  Engineer  W.  H.  Bearding,  in  a  report  to  Col.  D.  C. 
Houston  dated  January  31,  1875,  in  obedience  to  instructions  from  that  officer. 

This  limit  seems  to  have  met  the  approval  of  Colonel  Houston  and  his  successors  in 
charge  of  Uarqnette  Harbor.  In  my  judgment  these  lines  are  well  chosen,  and  I 
recommend  them  as  far  preferable  to  those  recently  established  by  the  common 
coancil. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

Captain  of  Engineers, 

The  Chief  of  Enginebbs,  U.  S.  A. 

Since  the  date  of  this  report  nothing  further  on  the  subject  has  been 
reoeivetl. 

It  is  most  urgently  recommended  that  any  further  appropriation  for 
the  improvement  of  this  harbor  shall  contain  a  proviso  that  no  money 
whatever  shall  be  expended  until  the  question  of  harbor  limits  has  been 
settled  to  the  satisfaction  of  the  War  Department. 

Money  statement. 


Joly  1, 1866,  amoant  available 111,063.52 

BeeeiTcd  from  Bale  of  fuel  to  officer 36.00 

imoaDt  appropriated  by  act  approved  August  5, 1886 IO.OOO.Oq 

21, 099. 52 
Jol^  1, 1867,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
OQtsUDding  Joly  1, 1886 10,775.70 

Joljl,  1887,  amoant  available 10,323.82 

!  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  100, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Siatemenf  of  materiaU  and  labor  used  at  Marquette  Harbor^  Michigany  in  repairing  895 
li»terfett  of  brealnrater  by  hired  labor  and  open  purchase  during  the  fiscal  year  ending 
Jne  30,  le87. 


Artiolet. 


l^beraodphiik feet,B.  M. 

JHfr oorda. 

gJ^Wto poands. 

i«ft«-'.'"!'; ■'" " 

Jit  ete ;;;;....: ;;. :....:*;.  .;;;.*;;: 

'^"^ndmiperiiitendeiioe 

Total 


do 
do. 


Qaantity. 


239,814 

339.26 
13,530 
6,197 
4,000 


Price. 


$10. 00  tolls.  00 
4.50         7.00 
.024 
.021 
.02«, 


Total  ooBt. 


13,279.73 

1, 779.  78 

83&25 

116.  P8 

iiaoo 

171.47 
3,326.90 

9,181,06 
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COMMERCIAL  STATISTICS  FOR    THE  TEAR  ENDING    DECEMBER  31,    1880,    AND 
MATION  CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGDST  10,  1886. 

Name  of  harbor,  Marquette,  Mich. ;  collection  district,  Superior,   Mich. ;  iie 
light-hoaae,  Marquette,  Mich. 

(1)  Amount  expended  to  June  30, 1887 $316,942. 

Amount  required  to  complete  improvement 0. 

Annual  cost  of  preserving  and  maintaining 4,  dctl.  Q 

The  original  project  has  been  completed,  but  more  protection  is  needed  and  Bhonl 
be  affordcSl  either  by  considerable  extension  of  the  present  breakwater  or  the  conRtm^ 
tion  of  a  detached  work,  as  may  be  deemed  necessary. 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in   186) 

Statistics  of  commerce  and  navigation  were  not  attainable  for  the  year  1867,  bf 
during  tho  year  1869  the  number  or  clearances  from  this  port  of  steamers  and  aailif 
vessels  was  1,238. 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1886. 

Arrivals  and  departurPB  of  reaseh. 


Arrivals. 

DepartoTO 

Sc^mnpm  . 

No. 
175 

aoi 

Tons. 

180,350 

930.7811 

No. 
164 
600 

^ 
^ 

Sftil-oxmft r-    --- 



Total ... 

776 

530,146 

764 

523, 

Principal  Articles  of  Export  and 

lMP( 

)RT. 

/ 


EXPORT. 

Apyrozimate  Ti 

Iron  ore  ..«.*.  •••«.•  •...•••  ..••«. $4,968, 

Pig-iron - 161, 

Lumber '. 226, 

Machinery 250, 

Total 4.906, 

IMPORT. 

Coal ^ $532, 

Flour 15, 

Machinery : 150, 

Miscellaneous 314, 

Oil  and  provisions .. .'. 89« 

Brick,  slate,  and  iron  rails 44, 

Total 1,146, 

(4)  The  effect,  if  any,  of  work  thus  far  execu4«d  upon  the  rates  of  freight  and 
Burance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  groat  bulk  of  the  commerce  of  Marquette  is  carried  by  water,  bat  little  _ 
by  rail,  which  would  seem  to  demonstrate  conclusively  the  advantages  to  this  poi 
water  transportation  over  rail. 

There  is  no  direct  route  of  transportation  by  rail  to  this  point,  the  Chicago 
Northwestern  road  reaching  bnt  to  Negaunee,  n,  place  12  miles  distant,  whence  fri 
must  be  haoled  over  another  road.  Tnere  is  little  or  no  competition  between 
and  water. 
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The  improrement  has  anqaestionably  lessened  the  cost  of  transportation,  and  in 
luring  increased  facilities  for  navigation  has  tended  to  rednce  the  rates  of  marine  in- 


(5)  Pkospectire  advantaf^es  to  commerce,  as  well  as  beneftts  to  the  oommnnity,  by 
the  completion  of  the  proposed  improvement. 

Tbs  original  project  is  completed,  bat  farther  harbor  accommodation  is  needed  to 
■eel  the  increased  demands  of  commerce  and  to  add  to  the  present  value  of  the  port 
M  a  harbor  of  refdge. 


GG6. 
HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1881,  page  2053) $450,000 

Appropriated 131,250 

Tb%  necessity  for  a  harbor  of  refuge  ou  the  American  shore  of  Lake 
&iperior,  at  sonie  point  between  Whitefish  Bay  and  Grand  Island,  a^ 
dk^ce  of  85  miles,  was  felt  by  navigators  long  before  the  commerce* 
of  the  lake  bad  assumed  the  importance  it  now  possesses. 

Grand  Marais,  from  its  locality,  about  midway  between  these  points, 
ttid  from  its  natural  topographical  features,  seemed  to  be  the  most  de- 
nnble  place  for  the  construction  of  a  work  of  the  character  needed. 

8arveys  of  the  locality  were  made  in  1871  by  Maj.  D.  G.  Houston  and 
in  1881  by  Maj.  H.  M.  Robert.  The  present  project  of  improvement 
VM  adopted  on  the  report  of  a  Board  of  Engineer  Gfficers  made  in  the 
laAfeer  year.  It  consists  in  the  construction  of  an  artificial  entrance  to 
the  natural  harbor  by  cutting  a  channel  through  the  sand-spit  which 
protects  the  harbor  on  the  north,  and  in  building  two  crib-piers,  extend- 
ing from  the  cut  to  the  22-foot  contour  in  Lake  Superior,  the  distance 
between  the  piers  to  be  500  feet 

The  first  appropriation  for  this  work  was  made  in  1880,  (10,000  being 
gnnted.  This  sum  was  not  sufficient  to  commence  the  work  with  to 
advantage,  and  remained  unexpended  until,  by  the  appropriation  of 
I20*0U0  in  1881  and  $40,000  in  1882,  enough  money  was  available  with 
whieh  to  begin  operations.  A  contract  was  entered  into  in  October  of 
tbe  latter  year  and  work  of  pier  construction  begun. 

lender  the  appropriation  of  August  5,  1886,  of  (26,250,  a  contract^ 
^»M  October  25, 1886,  was  entered  into  with  Mr.  Castle  Sutherland, 
of  Bast  Saginaw,  Mich.,  for  building  and  sinking  in  place  nine  cribs, 
^^  50  by  24  by  14^  feet.  During  the  present  working  season  it  is 
Pfi^poaed  to  extend  the  west  pier  450  feet  under  this  contract.  Opera- 
tkma  commenced  June  17,  and  at  the  close  of  the  fiscal  year  the  build- 
ing of  cribs  was  in  progress  but  none  had  been  completed. 

By  hired  labor  and  open  purchase  minor  repairs  were  made  to  the 
9>m  during  the  fiscal  year,  as  follows :  200  linear  feet  of  the  west  pier^ 
cribs  Nos.  16, 17,  18,  and  19,  and  No.  15  of  the  east  pier,  were  supplied 
^th  additional  riprap,  and  the  planking  of  both  piers  repaired. 

Severe  storms  in  the  fall  of  1886  carried  out  the  end  crib  of  the  west 
pi^.  An  effort  was  made  to  reset  it,  but  owing  to  stormy  weather  and 
the  lack  of  proper  appliances  was  unsuccessful,  so  it  was  deemed  ad- 
▼ittble  to  secure  the  cnb  and  to  defer  further  action  until  work  com- 
QieDoed  on  the  pier  extension  and  better  facilities  were  at  hand  for  re- 
i^ng  it  Arrangements  are  now  being  made  to  reset  it  as  crib  No.  16 
ofthe  east  pier. 

With  the  money  asked  for  the  fiscal  year  ending  June  30,  1889,  it  is 
€OQteoplated  to  continue  pier  construction. 
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The  perceutages  of  work  under  the  approved  project  acoompUsbeJ 
and  under  contract  are  as  follows : 

Pier  constraotion : 

Sabstractnre .60 

Saperstructure .' .14 

Dredging • — .  .4 

Length  of  east  pier  Jane  30,  1887 feet..  TH 

Length  of  west  pier  Jane  30,  1887 do...  M 

Length  of  east  dike  June  30,  1887 do —  141 

Length  of  west  dike  June  30, 1887 do —  IM 

Nnmber  of  cubio  yards  dredged  to  Jane  30,  1887 3^1(M 

Money  statement 

July  1, 1886,  amount  available '. $4,14a<B 

Amount  appropriated  by  act  approved  Augast  5,  1886 S6, 250.  Od 

30,393.(8 
July  1, 1887,  amonnt  expended  during  fiscal  year,  ezclosive  of  liabilities 
outstanding  July  1,1886 j 2,161.30 

July  1, 1887,  amount  available 28,2^32 

(Amount  (estimated)  required  for  completion  of  existing  project 318,  750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinjK  June  30, 1889  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$tra4it  ofpropotaU  received  and  opened  September  24,  1886,  fw  exUHsion  ofpiere  at  her- 

&or  of  refuge^  Grand  MaraUf  Mick, 


17o. 


1 
2 

*3 

i 

5 

t6 


Name  and  addrees  of 
bidders. 


Traman  Sc  Cooper,  Manito- 
woc. Wis  

Schwars  &  Bemor,  Green 
Bay.  Wis  

A.  S.  BrethertoD,  Jacknon, 
Mich 

John  H.Gfflett,  Marquette, 
Mich 

Wm.  T.  Casgrain,  Milwan- 
kee,  Wis 

Castle  Sutherland,  East 
Saginaw,  Mich 


IS 

hi 

P4 


$0.32 
.311 
.30 
.85 
.38 
.30 


MN  S3 

^  N  5 

Si- p. 
m 


$0.27 
.29 
.86 
.35 
.88 
.25 


S 

"E 
8 

S 


o 

a 

o 


5n 

ft 


$20.00  {  $11.00 
l&OO  '    11.25 


15.00 
20.00 
25.00 
20.00 


10.00 

12.00 

10.00 

&00 


$0.03 
.Oil 
.04 
.06 
.04i 
.05 


s  • 


«  a 


E. 


II 


Totsl. 


^ 


$0.04 
.05i 
.05 
.06 
.06 
.05 


$0,04  $27,058.00 
.05  28,28aa» 
.04  28,5Ji* 
.06  3t7f».99 
.05  ,  29.fl»00 
.05  '  28,1*1^ 


*  Informal.    No  ^aarsnty  accompanying  bid. 

t  Informal.    No  guaranty  accompanying  bid.    Infonnality  waived,  and  bid  accepted. 

COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMENT  LETTER  OP  AUGUST  10,  1886.        • 

(1)  Amount  expended  to  June  30,  1887 |103,017.68 

Amount  required  to  complete  improvement 318,750.w 

Annual  cost  of  preserving  and  maintaining 8,700.W 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  l^' 
This  is  intended  for  a  harbor  of  refuge  simply,  and  not  for  a  commercial  port;  ^^ 

there  was  no  commerce  in  1880. 

(3)  Amonnt  of  commerce  and  navigation  at  present  time. 
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Arrival  and  departure  of  vesseU, 


t 

Nnmber. 

Tonoage. 

ihwiHIl           . ,       ,                

52 
13 

4,000 

PbIjIwj-          ...       

1,000 

L 

PHociptl  articles  of  Export : 

Approximate  ralae. 

Lomber  and  shingles |20,000 

Fish ^ 3,000 

Wood 500 

hiactpal  articles  of  import : 

General  merchandise 40,000 

Hay  and  grain 10,000 

Saw-mill  suppltea 3,000 

Stone 500 

Ammnt  of  revenue  collected.  .  None. 

^(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insar- 
anceand  also  npon  the  rates  of  competing  routes  of  transportation. 

Hiereareno  competing  routes  of  transportation,  and  the  only  effect  the  worlc  will 
kive  CD  rates  of  freight  and  Insurance  will  ho  that  generally  due  to  decreased  dangers 
toToseU  navigating  Lake  Superior. 


^)  VntpeetiTe  advantages  to  commerce,  as  well  as  honefits  to  the  community,  by 
the  completion  of  the  proposed  improvement. 

Ahlioogh  Grand  Island  Harbor,  some  40  miles  to  the  eastward  of  Marquette,  ia  an 
acaUeot  harbor  of  refage,  it  is  somewhat  off  the  track  of  vessels  going  east  or  west, 
ifid  is  difficult  of  entrance  for  strangers.  It  has  not  been  used  as  much  as  was  ex- 
pected irben  lighted  and  buoyed  by  the  Light-House  establishment.  Grand  Marais 
«itt  therefore  be  practically  the  only  harbor  of  refnge  between  Marquette  and  White- 
iA  Bay,  a  distance  of  Vii&  miles. 


GG7. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1860,  page  1931) :.  |G,000 

Appropriated 6,000 

The  project  of  improvement  for  this  harbor  consisted  in  dredging  be- 
tween the  piers  built  by  the  Chicago  Lumbering  Company^  increasing 
the  deptti  of  the  channel  to  12  f«et  for  a  width  of  150  feet. 

An  appropriation  of  (5,000  was  made  for  this  purpose  in  1880,  and 
of  11,000  in  1881. 

The  only  work  done  under  these  appropriations  was  the  removal  of 
U,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chi- 
cago Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction 
ot  tbe  piers  lay  across  the  natural  channel.  At  this  time  the  company, 
which  bad  built  the  piers,  and  had  also  secured  the  contract  for  dredg- 
iQg>  found  it  necessary  to  renew  about  330  feet  of  the  west  pier,  which 
m  been  washed  away. 

The  snperintendent  of  the  company  was  notified  by  the  officer  in 
**n?e,  Maj.  H.  M.  Robert,  that  the  pier  lines  would  have  to  be  recti- 
M  toacconl  with  the  natural  channel.  The  company  declined  to  com- 
ply with  this  demand,  and  their  contract,  which  had  been  extended 

8872  OTQ  87 126 
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from  December,  1880,  to  June  1 ,  1881,  was  suspended.  There  have  bea 
no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its  m 
provement. 

Money  statement, 

July  1, 1886,  amount  available $3,501.1) 

July  1,  lb87,  amount  available 3,501.13 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1886.  AND  INFORMA- 
TION CAULED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  Manistiqne,  Mich. ;  collection  district,  Sax>erior,  Mich. ;  DearesI 
light-honso,  Poverty  Island. 

(1)  Amount  expended  to  June  30,  1887,  t2f498.21. 

The  original  estimated  cost  of  the  improvement  of  this  harbor  was  $6,000 ;  irhicli 
amount  was  appropriated  and  a  balance  of  93,501.79  is  now  available. 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  ISdO. 

Arrivals  and  departures  of  vessels  during  the  calendar  year  1880. 


ToDDige. 


Arrivals 102         25.» 

Deportares 101         2S,0M 

. 

Value  of  exports  during  the  same  period $207,000 

Value  of  imports  during  the  same  period 113,000 

(3)  Amount  of  commerce  and  navigation  at  the  present  time. 

Application  for  these  statistics  for  the  calendar  year  1886,  was  made  to  parties  I'o- 
terested  in  the  improvement  and  from  whom  it  has  been  customary  to  receive  thisiii- 
formation,  but  they  have  not  yet  complied  with  the  request. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rat«s  of  freight  and  insor- 

ance  and  also  upon  the  rates  of  competing  routes  of  transportation. 
There  are  no  competing  routes  of  transportation,  and  as  the  intended  work  of  im- 
provement was  never  completed,  it  has  probably  had  no  effect  on  rates  of  freight  nod 
insurance. 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community,  by  the 

completion  of  the  proposed  improvement. 
The  interests  being  entirely  local  and  the  work  stopped,  no  prospective  advantages 
to  commerce  are  likely  to  accrue. 


GG8. 

IMPROVEMENT  OF  CEDAR  RIVER  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1882,  page  2121) $138,000 

Appropriated 30,  OW 

The  project  for  improving  this  harbor  contemplated  the  construcdoD 
of  two  piers,  200  feet  apart,  extending  from  the  river-mouth  to  the  10- 
foot  curve  in  Green  Bay,  and  the  dredging  of  a  channel  14  feet  deep  at 
low  water ;  about  800  feet  of  these  piers,  beginning  at  the  shore-line, 
to  be  built  of  piles,  and  the  remainder  of  cribs. 

The  first  appropriation  ($15,000)  for  carrying  out  this  project  vras 
made  in  1882,  and  was  applied  to  the  construction  of  a  pile-pier  14  feet 
wide,  extending  from  the  east  bank  of  the  river  into  the  bay,  a  distance 
of  553  feet. 
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Under  a  contract  with  Schwarz  &  Beruer,  of  Green  Bay,  Wis.,  dated 
KoTember  4,  1884,  the  east  pier  was  extended  201  feet,  and  the  west 
pier  begon  and  bailt  to  a  length  of  300  feet^  making  a  total  of  501  feet 
of  pier  bailt  ouder  this  contract    Operations  closed  November  19, 1885. 

There  were  no  operations  daring  the  past  fiscal  year. 

Soondings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
vidth  13  feet  deep,  and  100  feet  in  width  11  feet  deep. 

The  commerce  of  Cedar  'River  is  entirely  local  and  incidental  to  a 
angle  saw-mill.  A  harbor  of  refnge  does  not  seem  to  be  needed  at  this 
fwint,  and  if  it  were,  the  conditions  are  not  favorable  for  its  constrac- 

tkML 

Leogthofeast  pier  Jane  30, 1887 feet..        754 

Leagihof  westpier  JnDe30yl887 .% do 300 

Dredged  to  Jnne  30,  1887 cabio  yards..  10,583 

Money  statement. 

Jily  1, 1886,  amoont  ayailable |2,G70.02 

J0I7  1, 1887,  aniofiDt  available 2,670.02 

SAiiMHink  (est  tmated)  reqaired  for  completion  of  existing  project . .  .> 108, 000. 00 
SobmiUed  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  i>i66  and  1867. 


OmiMKRClAL  STATISTICS  FOB  THE  TEAR  ENDIKG  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BY  DEPARTMKNT  LETTER  OF  AUGUST  10,  1886. 


of  harbor,  Cedar  River,  Michigan  ;  collection  district,  Superior,  Mich. ;  near- 
B*  light-house,  Chamber's  Island.  Michi|;an. 

(1)  AauMmt  expended  to  June  30, 1887 127,329.98 

Amoout  required  to  complete  improvement 108, 000. 00 

Annaal  coat  of  preserving  and  maintaining 5,100.00 

This  amount,  equal  to  4.7  per  cent,  of  the  total  cost  of  the  original  contemplated 
iBDroreoieDt,  is  based  on  the  supposition  of  periodical  dredging  and  renewal  of  the 
«rih  nperstructnre. 

(2)  Aaoont  of  commerce  and  navigation  when  work  of  improvement  began  in  1882. 

Doring  the  calendar  year  1882  the  arrivals  and  departures  of  vessels  aggregated 
no,  vith  a  tonnage  of  131,000. 

Principal  Articles  of  Export  and  Import. 

EXPORTS. 

lAths ^..number..    7,000,000 

PiekeU do....     1,000,000 

Pwi* do....        320,000 

LMnher ; feet,B.M,.  48,230,000 

imports. 

Bnek number..  100,000 

)^«Ml  steel pounds..  2,000,000 

^^Denl  merchandise tons..  1,400 

Qniii busheU..  42,000 

(3)  AmnuiI  of  oommeroe  and  navigation  at  present  time. 

^ving  the  calendar  year  1886  the  arrivals  and  departures  of  vessels  aggregated 
3n,  with  a  tonnage  of  104,000  tons. 
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PRINCIPAL  ART1CIJS8  OF  EXPORT  AND  IMPORT. 

EXPORTS. 

Lumber feet,  B.M..  28,500.000 

PioketB - nninber..  700,000 

Posts do IfiO.OOO 

Laths do 5,000,000 

Shingles do 8,000,000 

IMPORTS. 

t 

Brick ^ number..  75,000 

Iron  and  steel pounds..  60,000 

General  merchandise tons..  1, 190 

Grain bn^els..  700 

(4)  The  effect,  if  anv,  of  work  thas  far  executed  upon  the  rates  of  fireight  and  insar* 

ance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

There  are  no  competing  routes  of  transportation  to  this  harbor,  and  the  effect  oo 
freight  and  insurance  rates  has  been  that  naturally  due  to  increased  faoilitiee  o£  en- 
trance and,departure. 

(5)  Prospective  advantages  to  commerce,  as  well  as  bene^ts  to  the  community  by 

the  completion  of  the  proposed  improTement. 

The  Interests  at  this  harbor  are  of  a  local  character,  the  business,  which  consists  in 
the  manufacture  and  shipment  of  lumber,  being  confined  at  present  to  a  single  saw- 
mill. It  is  not  considered  that  the  benefits  to  be  derived  warrant  a  continuation  of 
the  improvement  of  this  harbor  at  present. 


GGg. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  I,  page  139) $212,000 

Appropriated 203,000 

Previoas  to  the  improvement  of  this  harbor  the  depth  of  water  at 
the  mouth  of  the  Menomonee  Biver,  one  of  the  largest  emptyiog  into 
Lake  Michigan,  was  about  4  feet,  and  the  river  was  navigable  for  boats 
of  that  draught  for  about  2  miles  from  its  mouth. 

The  first  appropriation  for  its  improvement  was  made  in  1871,  bat 
the  plan  for  the  improvement  was  not  decided  upon  until  after  this  ap- 
propriation was  made.  No  original  estimate  was  made,  the  project  pro- 
viding for.  the  construction  of  two  parallel  piers  400  feet  apart  and  ex- 
tending to  the  14-foot  contour  in  Green  Bay,  with  a  dredged  channel  14 
feet  deep  between  the  piers. 

In  1874  an  estimate  was  made  aggregating  (212,000,  and  providing 
for  extending  the  piers  to  the  15-foot  contour. 

The  north  pier  is  now  completed,  in  accordance  with  existing  project, 
being  1,854  teet  long,  and  terminating  in  16  feet  of  water.  The  south 
pier  is  2,710  feet  long  and  terminates  in  11  feet  of  water,  projecting 
into  Green  Bay  about  100  feet  beyond  the  north  pier.  To  reach  the 
same  dex>th  of  water  as  the  north  pier  would  require  an  extension  of 
350  feet,  which  would  make  this  pier  project  450  feet  beyond  the  north 
pier,  which,  as  the  pier  head-light  is  on  the  north  pier,  would  be  very 
objectionable. 

The  bar,  removed  by  dredging  during  the  past  fiscal  year,  projected 
about  350  feet  beyond  the  south  pier  and  extended  three-fourths  of  the 
distance  across  the  channel,  with  a  depth  of  from  11  to  14  feet  of  water 
over  it. 

The  navigation  of  this  harbor  presents  some  peculiar  and  exceptional 
features,  viz;  Vess<jls  ^qt^^ng  for  cargoes  conje  light,  and  no  heavily- 
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hden  craft  seek  it  for  shelter  |  the  departiog  lumber-laden  vebsels,  with 
adnaght  of  13  or  14  feet,  wait  for  smooth  water,  and  cooseqaeDtly  the 
OMuU  idKowanoe  of  4  feet  play  in  depth  is  not  necessary  at  this  harbor. 

The  extension  of  the  sonth  pier  is  not  considered  necessary,  for  if  the 
bar  should  re-form  it  could  be  removed  by  dredging  at  small  expense. 

Doring  the  past  fiscal  year,  by  hired  labor  and  the  use  of  the  United 
States  dredges,  37,895  cubic  yards  of  material  were  removed  from  the 
barber  and  outer  bar,  making  a  channel  270  feet  wide  and  14  feet  deep. 

The  Menomonee  Kiver  Lumber  Company  still  continue  their  unauthor- 
iied  and  improper  use  of  the  south  pier  by  piling  their  lumber  thereon, 
while  they  moor  heavy  barges  and  scows  to  the  north  pier.  It  is  ear- 
Mstly  recommended  that  no  further  appropriations  of  money  be  made 
ibr  this  harbor  unless  this  practice  is  discontinued. 

Money  statement, 

July  1, 18:«,  aiDoant  available $3,130.17 

ABMotappropriatedbyactapproved  Aiiga8t5, 1886 3,000.00 

6, 130. 17 
Jilyl,  1887,  amoaut  expeuded  during  fiscal  year,  exclusive  of  liabilities 
ootstanding  July  1, 1880 3,029.66. 

iaiy  1, 1887,  amount  available 3,100.51 

{Amoant  (eetimated)  required  fur  completion  of  existing  project ........  9, 000. 00 

Anoontthatean  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  9, 000. 00 
Sobmitted  in  compiianoe  with  requirements  of  sections  )l  of  river  and 
bftrbor  acto  of  1866  and  1867. 


0(UQIKBCIAL  STATISTICS  FOB  THB  YEAR  BXDINO  DECEMBER  31,  1886,  AND  INFORHA- 
TION  CAU.BD  FOR  BT  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Nine  of  harbor,  Menomonee,  Wis.     Collection  district,  Superior,  Mich.    Nearest 
ligliUhoase,  Menomonee,  Wis. 

(1)  Amount  expended  to  June  30,  1887 |199,899.49 

Amoost  required  to  complete  improvement 9,000.00 

Anmul  ooBt  of  pieeerving  and  matntainiufi^ 7,800.00 

{%)  Amount  of  commerce  and  navigation  when  woriL  of  improvement  began  in  1872. 

STATISTICS  OF  COMMERCE  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1872. 

ArrivaU  and  departures  of  vessels. 

Value  of 
cargoes. 


No. 

Toniu4|;o. 

083 

l,(rj7 

338,883 
37H,435 

$1,113,940.23 
1,223,260.37 


(3)  Amount  of  commerce  and  navigation  at  present  lime: 

BTATISTICS  OF  COMMERCE  FOR  CALENDAR  YEAR  1886. 

Arrivals  and  departures  of  vessels. 


TMal 


ArrtToIs. 

Departures. 

No. 

Tonnsge. 

No. 

167 
410 

560 

Tonnage. 

188 

420 

23,986 
125, 871 

23,030 

124, 842 

588 

140,857 

149,472 
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The  priDcipal  articles  of  import  are  provisions  and  general  merchaiicise,  and  ha| 
an  approximate  valne  of  $60,000,000.    The  principal  export  is  lomber,  with  an 
proximate  value  of  175.000,000. 

(4)  The  effect,  if  any,  of  work  thus  far  execated  upon  the  rates  of  freight  And  u 
ance,  and  also  upon  the  rates  of  competing  routes  of  transportation : 

The  railroads  reaching  Menomonee  are  the  Chicago  and  Northwestern  and 
Milwaukee  and  Northern.  The  Chicago  and  Northwestern  is  thb  only  direct 
however,  and  the  only  competitor  with  hoats  for  froijg^ht.  A  comparison  of 
charged  by  this  road  in  1873  and  in  1886  shows  a  reduction  of  4,  9,  12,  and  3  cents  [ 
100  pounds  on  the  first,  second,  third,  and  fourth  classes  of  merchandise,  respectivelj 
What  proportion  is  due  directly  to  the  harbor  improvement  it  is  impossible  toai 
It  may  be  observed,  however,  in  this  connection,  that  at  Oconto  Harbor,  for  insiani 
where  the  road  encounters  no  opposition  from  boats,  the  rates  of  IBM  are  the  same 
charged  in  1881.  The  effect  of  the  improvement  upon  insurance  rates 'and  rates 
competing  routes  of  transportation  has  been  to  reduce  them. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  commnnity 
the  completion  of  the  proposed  improvement : 

At  the  time  of  commencing  ther  improvement  of  this  harbor  in  1872  the  popnlatii 

of  the  town  of  Menomonee  did  not  exceed  1,000,  and  the  commerce  carried  on  oy  wat< 

did  not  exceed  in  amount  |3,000,000.    In  1885  the  population  had  increased  to  aboi 

6,000,  and  the  commerce  to  many  million  dollars  over  that  of  1872. 

The  general  commerce  of  the  country  as  well  as  the  local  commerce  Is  benefited 

,  this  improvement,  and  the  statistics  would  assuredly  seem  to  justify  the  work  alrea 
done,  and  to  warrant  the  completion  of  the  proposed  improvement ;  but  the  unai 
thorized  and  improper  use  made  of  the  south  pier  by  the  Menomonee  River  Lnmf 

.  Company  in  storing  lumber  upon  it,  and  the  injurious  practice  of  moorine  heavy  bar 
and  scows  to  the  north  pier,  lead  to  the  opinion  that  furtiier  work  should  be  suspend 
at  this  harbor  unless  these  injarious  practices  are  discontinued. 


GG  lo. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

£stimate<l  cost  (see  Report  of  Chief  of  Engineers  1883,  page  1646) |150, 000 

Appropriated 48,000 

The  history  of  this  work  of  improvement  is  somewhat  peculiar. 

A  survey  of  the  mouth  of  the  Oconto  Biver  was  ordered  by  the  act  of 
July  11,  -1870,  and  was  made  in  the  same  year  under  the  direction  <^ 
Mig.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  that — 

General  commerce  and  navigation  will  not  be  benefited  by  a  harbor  at  this  point 
The  amount  required  for  the  active  and  permanent  completion  is  $500,000.    (See 
Report  of  Chief  of  Engineers  for  lb71.) 

The  act  of  March  3, 1879,  directed  a  re-ezamination  or  survey,  which 
was  also  made  under  Major  Houston's  direction,  and  in  October,  1879, 
that  officer  reported  a  reduced  estimate  amounting  to  (382,027.18.  (See 
Beport  of  Chief  of  Engineers  for  1880.)  Both  of  these  estimates  were 
based  on  securing  a  12-foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citi- 
zens of  Oconto  had  undertaken  the  work  of  improvement  on  a  mncli 
more  economical  plan  than  that  recommended  by  the  Government  en- 
gineer, and  a  request  was  made  for  a  further  examination  with  the  hope 
that  a  small  appropriation  might  be  made  in  aid  of  the  work.  Major 
Houston  made  an  examination,  and  while  not  indorsing  the  method  of 
construction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,000  or  (10,000  <^  would  be  of  great  assistance"  to  the  people  in  carry- 
ing on  the  work  of  improvement. 

The  character  of  the  citizens'  plan  and  estimate  may  be  judged  from 
the  fact  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,500,  or  83} 
cents  per  linear  foot. 
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i  The  act  of  March  3, 1881,  appropriated  $10,000  for  improving  Oconto 
bvtx>r.  It  is  believed  on  the  strength  of  the  above-quoted  remark  of 
jlqw  Houston. 

Maj.  H.  M.  Bobert,  Corps  of  Etlgineers,  having  succeeded  to  the 
iriMTge  of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot 

ennely  at  an  estimated  cost  of  $125,000. 
bis  was  modifled  in  1883,  the  revised  estimate  involving  a  total  cost 
ilo0,000,  which  is  the  project  at  present  being' carried  out 
bis  project  is  for  a  channel  8  feet  deep  and  100  feet  wide  from  the 
tion  street  bridge  in  Oconto  to  the  shore-line  in  Green  Bay,  a  dis- 
tuioe  of  about  2  miles,  and  the  extension  of  this  channel  to  the  10-foot 
«>Dtoar  in  Green  Bay  by  means  of  two  parallel  piers  150  feet  apart, 
these  piers  being  built  in  continuation  of  the  slab-piers  built  by  the  city 
rf  Oconto. 

The  first  appropriation  for  this  harlK>r  was  made  in  1881,  and  work 
was  begun  in  tho  ensuing  year. 

Under  the  appropriation  of  $8,000  by.  act  approved  August  5, 1886, 
the  United  States  dredges,  during  the  past  fiscal  year,  removed  65,661 
cubic  yards  of  material,  mainly  from  between  the  piers^  resulting  in  a 
efaannel  100  feet  wide  and  10  feet  deep  at  the  entrance,  diminishing  to  8 
feet  deep  at  the  shore- line. 

Minor  repairs  were  also  made  to  the  south  pier,  and  250  linear  feet 
were  riprapped. 

A  breach  of  abont  50  feet  in  length  was  closed,  and  small  quantities 
of  dabs  and  edgings  were  used  at  various  places  in  the  pier  where  un- 
due settlement  of  the  filling  had  occurred. 

The  re-enforcement  of  1,200  linear  feet  of  the  south  pier  by  a  row  of 
piles  3  feet  apart  from  center  to  center,  provided  with  wales,  and  tie 
rode  at  intervals  of  9  feet,  was  commenced  in  June  and  is  now  in  pro- 
gress.   It  will  be  completed  early  in  July. 

In  other  improvements  in  this  district  it  has  been  customary  for  the 
United  States  to  imi)rove  only  the  part  of  the  harbor  outside  the  shore- 
fine,  leaving  that  inside  for  the  local  authorities  to  work  upon.  There 
^^8  no.  reason  why  this  harbor  should  be  made  an  exception,  espe- 
cially as  the  commerce  is  small,  and,  from  its  dependence  on  the  lumber 
interests,  probably  temporary. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber 
><AW8,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
JJ*Dtly  receiving  injuries  from  such  use,  the  piles  being  frequently 
broken  and  the  slab  filling  washing  out.  That  part  of  the  piers  built 
by  the  citizens  was  so  poorly  constructed  that  unless  rebuilt  or  exten- 
n^dy  repaired  it  will  soon  afford  no  protection  and  render  the  outside 
work  onavailable. 

^  iweach  about  60  feet  in  length  near  the  shore  end  of  the  south  pier 
'^c^tly  occurred,  and  on  June  21 1  notified  the  mayor  of  its  existence 
^  the  necessity  of  its  prompt  repair,  it  being  understood  that  the  city 
would  lebuUd  the  1,000  feet  of  pier  built  in  1880.  (See  Report  of  Chief 
of  Engineers  for  1883,  page  1645.) 

The  soQth  pier  is  built  to  the  full  length  contemplated  by  the  ap- 
proved project. 

.To complete  the  north  pier  to  ther  10-foot  contour,  as  originally  de- 
igned, would  require  an  extension  of  875  feet,  at  a  cost  of  abont  $10,000. 
^  the  south  pier  is  the  weather  pier  and  as  the  north  pier  is  protected 
^  it  and  by  Peshtigo  Point,  it  would  seem  to  be  unnecessary  to  extend 
tfce  north  pier  further. 
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It  is  recommended  that,  if  Congress  should  continue  to  make  app4 
priations  for  this  improvement,  the  expenditure  of  the  money  be  mai 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  parfc  baflt  H 
private  enterprise. 

Length  of  north  pier,  June  30,  1887 feet..       1,681 

Length  of  sooth  pier,  Jnne  30,  1887 do..  .       2,131 

Number  of  cubic  yards  dredged  to  June  30,  1887 » 207,641 

Money  statement 

Julyl,  1886,  amount  available $10-2lM 

Amount  appropriated  by  act  approved  August  5, 1886. 8,000.00 

8,102.51 
July  1,  1887,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1686 3,998.37 

July  1,  1887,  amount  available 4,104.14 

{Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1889       2,  OOO.  00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  pilea^  received  and  opened  at  Milwaukee,  HI*.,  Mttrei 
7,  1887,  hy  Capt,  Charles  E,  L,  B,  Davis,  Corps  of  Engineers. 


No. 


1 
2 


Names  and  addrossos  of  biddem. 


Leatbem  Sc  Smith,  Sturgeon  Bay,  Wis.  * por  linear  foot . 

J.N. Elmore  &  Co., Green  Bay,  Wla do... 


200  pilea. 

2G  feet 
lone,  5,200 

linear 

feet. 


200pfle8, 
24  feet 

Ionjc.4,8Ml 
linear 
feet. 


Cents. 

n 

10 


CqU. 


Cents, 

9|     $807.50 


10 


i,ooaoo 


"Acoepted. 


Abstract  of  proposals  for  furnishing  iron  screw-bolts  and  tie-rods,  received  and  opeMsd 
at  Milwaukee,  Wis,,  May  7, 1887,  by  Capt,  Charles  E,  X.  B,  Davis,  Corps  of  Engineers, 


No. 


1 
2 
8 
4 
6 
G 
7 


Names  and  addresses  of  bidders. 


S.  D.  Kimbark,  Cbicaeo,  III  * , 

Vulcan  Iron  Works,  Chicago.  Ill 

Milwaukee  Bridge  and  Iron  Works,  Milwaukeo,  Wis 

Cook,  Case  ^Sorenson,  Green  Bay,  Wis 

Shadbolt,  Boyd  &  Co. ,  Milwaukee,  Wis 

llobertliowe,  Milwaukee,  Wis .' 

Joseph  Obenberger,  Milwaukee,  Wis  ....a 

*  Accepted. 


Iron  screw 

bolts  and 

tie-rods, 

(16,179 

pounds),per 

pound. 


Cents. 
3.1 
3.SR 
3.75 
3.85 
3.25 
4.0 
8.5 


CiNl. 


$SOl55    ! 

eo&Ti 

W177 
6MSi 
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4NrKl  •/ prop09a2a  for  fumUhing  atone,  received  and  opened  at  Milwavkee,  Wis,,  May  7, 
1887,  hjf  Capi.  CharUa  E,  X.  B,  Davis,  Corps  of  Engineers, 


Names  and  Addressos  of  bidders. 


1    X.SLMiBnr,SUinreoxiBay.Wifl 

3  ,  Gre^ire  Denia.  Bay  SettlcmeDt,  Wis* . 
3  I  LuUiCBi  &  Smith,  Sturf;eon  Bay,  Wis: 


Stone  (94 
corda)  per 
cord. 


Cost 


$i7aoo 

39&50 
440. 8G 


'Accepted. 

JklrscI  of  proposals  for  furnishing  trhite  pin&  timber,  received  and  opened  at  Milwankee, 
IVis.f  May  7,  1887,  bjf  Capt,  Charles  E,  L,  B.  Davis,  Corps  of  Engineers, 


a                                         Kame  sad  address  of  bidder. 

White  pino 

tinibtr 

(21.4'JO  feet 

B.M.).per 

H.,B.M. 

Cost. 

1    Tj^lMm  ^  Smitli,  fi>t«rswn  Tlfkj,  Witt* 

$15.43 

1330.51 

'Accepted. 

003QIEiraAI.  STATISTICS  FOR  TIIR  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CAIXKD  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  18d6. 

Same  of  harbor,  Oconto,  Wis.    Collection  distriet,  Milwaukee,  Wis.    Nearest  liglit- 
kosae,  Sherwood  Point,  Wis. 

(1)  Amount  expended  to  June  30,  1887 |43,895.8(> 

Amount  required  tocomplete  improvement 102,000.00 

Ammalcost  of  preserving  and  maintaining 5,800.00 

(2)  Amoont  of  commerce  and  navigation  when  work  of  improvement  began  in  1H81 : 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1881. 

Arrivals  and  departures  of  vessels. 


Number. 

Tonnage. 

Irritate 

86 
bO 

30,000 
32,000 

Ovfanncs 

Tecal 

176 

62,000 

PHocipal  articles  of  import :  Approximate  value. 

Saw-Uw $200,000 

Cedar  ties  and  posts 45,000 

Brick,  lime,  and  stone 33,000 

Fork  and  beef 24,000 

Hay  and  grain 8,000 

General  merchandise 400,000 


Principal  articles  of  export : 


710,000 


Lunber,  latb,  and  shingles 625,000 

Cedar  poets  and  ties It0,000 

Telemph  and  hoop  poles 12,000 

Hird- wood  staves 6,000 

Wood.. 20,000 

Farm  products 28.000 


870.000 
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(3)  Ainouut  of  commcrco  aud  uavigatiou  at  prcscut  tiino. 

COMMERCIAL  HTATIST1C8  FOR  THE  CALENDER  YKAR  188G. 

AiTicals  and  departures  of  v<89els. 


ArriTaU.... 
Departares 

Total 


Number. 

TanBflflk 

172 
1G9 

341 

im,m 

Principal  articles  of  import :  Approximate  vain. 

Brick,  lime,  and  stone $fi5,0U0 

Pine  saw-logs 360,000 

Cedar  posts  and  ties 80,000 

General  mercbandiso 200,000 

Grain  and  hay 18,000 

Coal  and  wood Il,0li0 


.000 


Principal  articles  of  export: 

Lniuber,  lath,  and  shingles 720,000 

Cedar  iKWts  and  ties 140,000 

Slab  wood 18,000 

Farm  products '. 6?<,000 

Telegraph  and  hoop  poles 18.0190 

Boxes,  crates,  sash,  doors,  etc l!&,000 

1,080,000 

(4)  The  effect,  if  any,  of  work  thnsfar  executed  npon  the  rates  of  freight  and  insur- 
ance, and  also*  upon  the  rates  of  competing  routes  of  transportation. 
The  competing  routes  of  transportation  to  this  point  are  the  Chicago  and  North- 
western  Railroa<l,  and  the  Milwaukee,  Lake  Shore  and^Westem.  A  table  of  freight 
rates,  furnished  by  the  Chicago  and  Northwestern,  does  not  show  any  difference  be- 
tween the  rates  charged  in  I^j^l  aud  now.  This  port  is  not  tonched  by  lake  steamers, 
but  only  by  miscellaneous  sailing  craft,  so  that  there  is  no  competition  between  rail 
and  water  transportation,  and  no  apparent  effect  npon  rates  of  treight. 

(f))  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by 
the  completion  of  the  proposed  improvement. 
The  navigation  interests  at  Oconto  are  at  present  dependent  npon  the  business  of 
three  lumber  companies  located  there,  and  the  benefits  to  be  derived  are  essentially 
local. 


GG  II. 

IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1652) $50,000 

Appropriated 15,000 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
by  act  of  Congress  passed  August  2, 1882,  the  river  and  harbor  act  con- 
taining an  item  of  $10,000  for  the  purpose. 

The  project  consisted  in  continuing  a  slab-pier,  which  bad  been  built 
by  private  enterprise,  until  it  should  reach  the  10-foot  contour  in  Green 
Bay,  aud  in  dredging  a  channel  south  of  this  pier  to  a  depth  of  10  feet 
and  width  of  100  feet,  connecting  the  deep  water  in  the  river  with  the 
deep  water  in  the  bay. 

The  condition  of  the  harbor  has  not  materially  changed  since  the  last 
annual  report. 
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There  were  uo  oiierations  dnriog  tbe  past  Oscal  year. 
There  has  been  no  increase  of  commerce,  and  consequently  uo  neces- 
Aj  for  asking  for  an  appropriation  for  continuing  this  improvement. 

Money  statement. 

lUy  1, 1986,  amount  available |4,446.92 

Idjl,  1887,  amount  available 4,446.92 


1  Anoant  (estimated)  required  for  completioo  of  existing  project 35, 000.  00 

Y Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
i    litrbor  acts  of  1866  and  1867. 


[CBXXUtCIAL  STATISTICS   FOR  THR  YEAR  KNDIXO  DECKMBKR  31,  1886.  AND  INFORIIA- 
.  TIOX  CAXXXD  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  18b6. 

Hame  of  harbor,  Ponsankec,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
itc^t-bonae.  Tail  Point,  Wis.    Amount  of  revenue  collected,  none. 

0)  Amount  expended  to  June  30,  1887 |10,553.08 

AmoQut  required  to  complete  improvement 35,000.00 

Annual  ooat  of  preserving  and  maintaining 2,900.00 

Q)  Amount  of  commeroe  and  navigation  when  work  of  improvement  began  in  1881. 

COXMKRCIAL  STATISTICS  FOR  CALENDAR  YEAR  1881. 

ArrxvaU  and  departures  of  vessels. 


Number. 

Tonnage. 

flt^^_ 

30 
40 

3.4^ 

'bite-Tf^iiJji 

15,6S0 

T«tal 

70 

19,100 

EXPORTS  BY  WATER. 

pA barrels..  600 

J«^Wr feet,  B.M..  10,000,000 

«k«ts -• number..  15,000 

J^ ^ do....  125,000 

2T*wt,  ffesBod tons..  750 

yagles number..  8,000,000 

£Ma.imihtoad do....  20,000 

^««i cords..  4,000 

IMPORTS  BY  WATER. 

5«a bushels..  11,000 

^"▼woiis barrels..  658 

•»-Io»i feet,  B.  M..  5,000,000 

»»driei tons.,  125 

"JWtndsalt barrels..  700 

(3)AaoQQt  of  Gommerce  and  navigation  at  present  time, 
^vsctically  none. 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 
anee,  and  also  upon  the  rates  of  competing  routes  of  transportation. 
TbflTB  are  no  competing  routes  of  transportation.    Pensaukee  is  reached  by  the  Chi- 
l^aad  Northwestern  Railroad  only,  and  there  is  no  apparent  effect  upon  the  rates 
^  frnght  produced  by  tbo  improvement  of  this  harbor. 

^)  Piroqwetive  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 
eorapletion  of  the  proposed  improvement. 

KODS. 
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G  G  12. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Estimated  cost  of  present  project  (see  Report  cf  Chief  of  Eaginoers,  1881, 

page 2069)..; $135,01 

Appropriated 106,  tl 

The  total  appropriations  for  the  improvement  of  this  harbor  axnomi 
to  $277,550,  most  of  which  has  been  applied  to  dredging. 

The  maintenance  of  a  good  channel  here  is  important  to  the  navigi 
tion  of  the  Fox  River. 

The  present  project  consists  in  dredging  a  channel  200  feet  wide  aa 
14  feet  deep  at  low  water,  extending  from  the  month  of  Fox  River  t 
deep  water  in  Green  Bay,  a  distance  of  2  miles,  including  a  revette 
cut  through  Grassy  Island.  At  present  this  channel  is  175  feet  wide 
and  from  13  to  14  feet  deep.  During  the  past  fiscal  year,  the  only  open 
tions  have  consisted  in  placing  248^  cords  of  stone  filling  in  the  east  n 
vetment  at  Grassy  Island.  Prelimmary  arrangements  have  been  mad( 
to  rebuild  the  superstructure  upon  the  west  revetment  during  Uie  prei 
ent  working  season  by  hired  labor  and  open  purchase,  the  work  to  com 
mence  early  in  July. 

The  work  as  designed  for  the  improvement  of  this  harbor  is  now  nearij 
completed,  and  when  finished  will  furnish  the  needed  harbor  facilitiei 
for  the  present  req uirements  of  commerce.  The  unappropriated  balanc< 
of  the  original  estimate,  $30,000,  is  deemed  sufficient  for  the  entire  com- 
pletion of  the  work  under  the  present  plan. 

With  the  money  asked  for  for  the  fiscal  year  ending  June  30, 1889,  tt 
is  contemplated  to  dredge  the  channel  to  the  dimensions  called  for  b; 
the  present  project. 

Length  of  east  revetment  June  30, 1887 feet..         705 

Length  of  west  revetment  June  30,  1887 do G9B 

Total  number  of  cubic  yards  dredged  to  June  30, 1887 764,786 

Money  aiutement 

July  1, 1886,  amount  available $e.W 

Received  from  sale  of  fuel  to  officer 96.00 

Amount  appropriated  by  act  approved  August  5,  1886 7, 000. 00 

7, 07a  10 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  # 

outstonding  July  1,  1886 l,65ai» 

July  1,  1887,  amount  available 5,421.14 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount thatcanbeprontablyexpendedinfiscalyear ending JnneSO,  1889    30, 000.00 
Submitted' in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhstrcLct  of  proposaU  for  furnishing  stone  received  and  opened  ai  Aftlwaukee,  TFm.,  Junel^ 
1887,  hy  Capt  Charles  E,  L.  B,  Davis,  Corps  of  Engineers, 


No. 


1 
2 
8 

4 


Names  and  addreasco  of  bidders. 


Leatbem  &  Smiili.  Stnrnreon  Bay,  Wis 

Oregoire  Denis,  Bay  Settlement,  Wis*  

KafTle  BInff  Stone  Company,  Ephraim,  Wis 

Christian  Schwan,  Fort  Howard,  Wis 

*Accepted. 

t 


Stone,  200 

cords,  per 

cord. 


I3.M 
3.74 
6.00 
S.15 


Co0t 
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Vktnd  of  propoaala  far  fumiaking  iron  Borew-holts,  tie-roda,  and  drift-hoUs,  received  and 
aanei  cl  Milwaukee^  JVis,,  June  18,  1887,  hy  Capt,  Charles  E.  L,  B.  Davie,  Corps  of 
iafimem. 


II 

|k                       Names  ukl  addreMOs  of  bidden. 

I  t 

Iron  iiorew- 
boltfl  and  tie- 
rods  (9,462 
pounds),  per 
pound. 

Iron  drift- 

boltH  (2,625 

pounds),  per 

pound 

Cost. 

%   rkirsMk  For««  and  JMt  OoniTM^nT.  CbiiMi^iro.  Til  t  t  -  -  - ...... 

Cenlt. 
3.25 
3.7 
2.74 

Centi. 
2.75 
2.95 
2.74 

$379. 70 

[  t :  Mflvukre  Bridice  ami  Iron  Works,  Milwaukee,  Wis 

Li.  Shaibolt.BoTd&  Co..  Milwaukee.  Wis* 

427. 53 
331.18 

r-       ^ 

^Accepted. 

pf  proposals  for  fmmUhing  white  pine  timber  received  and  opined  at  Mihvaukce, 
nu.,  Jmme  lt5,  18c57y  bjf  Capt.  Charles  E»  L.  B,  Davis,  Corps  of  Engineers. 


^, 

9k                                Knmca  and  addresses  of  bidder. 

1 

Wbite  pine 

timber 

92,(H)0  feet, 

B.M..perM, 

Cost 

I  ■  CkrvtisB  Srhwarz   Fori  Howard.  Wis 

$16.90 

$1, 673. 27 

2 ;  LMlkm  «;  Smith,  StnoEwm  Bay,  Wis.* 

1&43 

1,428.83 

*  Accepted. 

a 

eOBDRKCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1888,  AND  INFORMA- 
TION CAIXED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Kane  of  harbor^  Green  Bay,  Wis.    Collection  district,  Milwankeo,  Wis.    Nearest 
Ill^t-lioiiae,  Graaey  Island,  Wisconsin. 

(I)  Amoant  expended  to  Jane  30,  1887 $272,164.86 

AmoDnt  reqaired  to  complete  improvement ^ 30,000.00 

Animal  oQst  of  preaerving  and  maintaining 4,400.00 

(1)  AiDoant  of  commerce  and  navigation  when  work  of  improvement  began  in  1887 : 

COMMERCIAI.  STATISTICS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1867. 

Arrivals  and  departures  of  vessels. 


snired. 


Number. 


677 
673 


Tonnajire. 


^ritteipal  articles  of  import : 

Fniit,  tobacco,  eto packages..* 

Coal tons.. 

Pig-iton . -•- -• do. — 

Xiili kegs.. 

.  GeMral  meichAndiae tons.. 

^i^i^l  articles  of  export : 

Grain bnshels.. 

Hoar - barrels.. 

BailTDsdties nnmber.. 

Shingles do.... 

Uimber - feet,B.M.. 

Isdia • number.. 

Wck ,••.•,• .,,...•....,,..,, , do,.,. 


139.608 
140.250 


3,921 

700 

400 

4,064 

7,500 

734,228 

114,500 

100,000 

200,000,000 

40, 640, 000 

5,000,000 

1,305^  ooq 
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(3)  Amount  of  commerce  and  navigation  at  present  time. 

STATISTICS    OF   COMMERCE    FOR    CALENDAR   YEAR    1686. 

ArrivaU  and  departurcB  of  vesselB. 


AniTftls. 

I>ep«rtiii«k 

Steftm 

yo. 

457 
106 

2Vm«. 
100, 08.1 
30,188 

No. 
460 

ao4 

10^  « 

tun 

Sail 

Totia 

0&3 

ISO.  221 

673 

iA« 

PRINCIPAL  ARTICLES  OF  EXPORT  AND  IMPORT. 

EXPORT. 

Grain $150, 

Flour 954,ea 

Lumber SI3,83I 

Brick 4,Sfl 

General  merchandise 50,001 

Total 1,252,323 

IMPORT. 

Coal 322,933 

Iron 20,  OM 

Lumber 230,  OOq 

General  merohandine 30,000 

Total 002,975 

(4)  The  efTect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insur- 
ance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

A  comparison  of  the  freight  rates  charged  by  the  Chicago  and  Northwestern  Bail- 
road  in  1869  with  those  charged  in  1886  shows  a  reduction  of  12,  14,  16.  and  16 cents 
Eer  100  pounds  on  first,  second,  third,  and  fourth  classes  of  merchandise,  respectirely ; 
ut  what  part  of  this  was  effected  by  the  harbor  improvement  it  is  impossible  to  state, 
although  without  question  a  very  good  percentage  may  be  claimed. 
The  effect  upon  the  rates  of  competing  routes  of  transportation  has  been  a  redaction. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 
completion  of  the  proposed  improvement. 

.  The  improvement  here  consists  in  securing  a  channel  200  feet  wide,  14  feet  deep  at 
low  water,  and  2  miles  long  in  place  of  the  natural  channel  in  Green  Bay,  inclnding 
a  revetted  cut  through  Grassy  Island. 

This  improvement  materially  shortens  the  route  formerly  traversed  by  vessels  en- 
tering the  harbor  and  renders  the  harbor,  which  is  deep  and  spacious,  accessible  to  all 
vessels  from  Green  Bay,  thus  conferring  great  benefits  upon  the  Industry  of  theconotiy 
and  commerce  of  the  lakes,  as  well  as  upon  the  community,  and  it  is  believed  that 
the  benefits  to  be  derived  will  fully  justify  the  completion  of  the  proposed  improve- 
ment. 


GG13. 

HAEBOR  OF  REFUGE  AT  ENTEANCE  OF  STUEGEON  BAY  CANAL,  WISCON- 
SIN. 


Estimated  cost  (see  Eeport  Chief  of  Engineers,  1874, 1,  page  141). 
Appropriated 


, 1180,000 

165,000 

The  project  of  constractlDg  a  harbor  of  refuge  inclosing  the  Lake 
Michigan  entrance  to  the  Storgeon  Bay  Canal  was  adopted  in  1871,  and 
the  pier- work  was  completed  in  the  fall  of  1884. 


APPENDIX    GG ^REPORT   OF   CAPTAIN   DAVIS.  2015 

The  harbor  Is  inclosed  between  two  piers,  each  1,200  feet  long,  begin- 
nog  at  equal  distances,  respectively,  north  and  sonth  from  the  lake 

fitraoce  to  the  Stnrgeou  Bay  and  Lake  Michigan  Ship-Canal,  850  feet 
■part  at  the  shore-line,  converging  to  a  distance  of  235  feet  from  each 
Other,  with  detached  piers  extending  150  feet  farther,  the  latter  being 
ao  placed  that  the  entrance  is  widened  to  335  feet.  The  onter  end  of 
Mch  detached  pier  is  connected  with  the  outer  end  of  the  adjacent  main 
tore  by  105  feet  of  fender- piling. 

The  )irojeet  embraces  the  formation  of  a  dredged  channel  of  indefinite 
h^lQ  feet  deep,  extending  from  the  harbor  entrance  to  the  canal  en- 

iisee. 

As  stated  in  previous  reports  the  advantages  expected  to  accrue  to 
Tessels  navigating  Lake  Michigan,  when  the  construction  of  a  harbor 
af  refuge  at  this  place  was  projected,  have  not  been  entirely  realized.  In 
taipestuons  weather  the  harbor  is  too  limited  and  does  not  afford  suffi- 

Ct  security  to  vessels  seeking  its  shelter,  often  necessitating  their  pas- 
tbnmgh  the  canal  to  avail  themselves  of  the  superior  ^vantages 
afeded  by  the  natural  harbor  of  Sturgeon  Bay. 

"-  Tolls  are  ezacte<l  by  the  canal  company  from  vessels  using  the  canal 
cither  as  an  avenne  of  safety  or  for  purposes  of  trade.  As  the  con- 
itnction  by  the  United  States  of  a  harbor  of  refuge  at  the  lake  en- 
tiaooe  of  the  canal  is  a  direct  benefit  to  the  canal  itself,  it  would  seem 
ID  more  than  just  that  vessels  seeking  safety  in  the  harbor  and  com- 
lelled  to  pass  through  the  canal  to  secure  such  safety  should  be  exempt 
ftonpayiog  toll  to  the  canal  company.  It  is  therefore  recommended  that 
neh  legislation  be  accomplished  as  shall  render  the  canal  free  to  ves- 
ids  that  may  be  compelled  to  use  it  through  stress  of  weather. 

Dnringthepastfiscal  year,  by  hired  labor  and  the  purchuse  of  material 
la  open  market,  dredging  with  United  States  dredges  continued  until  July 
li^  1886,  removing  during  that  month  11,245  cubic  yards  of  material, 
■aWnga  total  during  the  working  season  of  1886  of  42,185  cubic  yards 
"WnoTwl  from  the  harbor.  No  more  dredging  is  at  present  required, 
.  •khoQgh  pi*riodica1  dredging  will  probably  be  necessary  until  the  canal 
«  revetted  its  whole  length. 

£^ly  iu  November,  1886,  about  3a0  linear  feet  of  the  sheet-piling  of 
tbe  south  pier  was  injured  by  a  storm.  To  reinforce  it  until  it  could  be 
icpHired,  aod  to  secure  the  remainder  from  probable  injury,  lOU  cords 
^  stone  were  applied  as  riprap  to  480  feet  of  the  south  pier  and  200 
fc^t  of  the  north  pier. 

Id  May  and  June  of  the  present  year  the  piers  were  thoroughly  re- 
Nred,  and  20  feet  of  the  north  pier,  injured  by  a  wrecked  vessel,  was 
I  *b)  placed  iu  goo<l  order,  by  hired  labor  and  open  purchase. 

SoQDdiogs  taken  June  2, 1887,  show  a  least  depth  of  water  at  the  en- 
trance of  15.7  feet,  and  14  feet  or  over  thence  to  the  canal. 

^8  the  pier  construction  is  completed,  and  no  dredging  required  at 
present,  it  is  probable  that  the  available  balance  is  sufficient  for  repairs 
and  maiotenance,  therefore  no  appropriation  is  asked  for  for  the  ensuing 
jear. 

iJoder  the  requirements  of  the  river  and  harbor  act  of  August  5, 1886, 
*  Board  of  Engineers  was  constituted  to  examine,  in  all  their  relations 
^commerce,  the  Sturgeon  Bay  and  Lake  Michigan  Ship-Ganal,  with  a 
^v  to  making  the  same  a  free  passage-way  and  harbor  of  refuge,  to 
^'^^er  their  value,  and  all  other  matters  connected  with  their  useful- 
^tt  to  navigation,  and  to  give  information  as  to  the  ez[)ediency  of  the 
*<>A  and  the  desirability  of  their  acquisition  and  improvement. 
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(For  the  report  of  the  Board  of  EDgiueers  see  Ex.  Doc.  No.  106,  H*{ 
li.,  Forty-ninth  Congress,  second  session.) 

Length  of  north  pier,  June  30, 1887 feet..  1,344 

Length  of  eonth  pier,  June  30, 1897 do 1,344 

Length  of  gnide-piling,  Jane  30, 1807 do.  ..  M 

Length  of  pile-pier,  sheet-piled,  Jane  30,  1887 do l,39t 

Total  number  of  cubic  yards  dredged  to  June  30,1887 132,341, 

Money  statement 

Jnly  1,1886, amount  available $2,205.28 

Received  from  sale  of  fuel  to  officer 16.50 

Amount  appropriated  by  act  approved  August  &,  1886 • 5, 000. 00 

7,222.08 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 18o6 3,194.37 

July  1,  1887,  amount  available 4,027.71 


COMMERCIAL    STATISTICS   FOR  THE  YEAR    ENDING    DECEMBER  31,   1886,  AND  INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.  CoUeo- 
tion  district,  Milwaukee,  Wis.    Nearest  light-house,  entrance  to  harbor. 

(1)  Amount  expended  to  June  30,  1887 |l(iO,93a79 

Annual  cost  of  preserving  and  maintaining 6,000.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1873. 
None. 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

Commercial  statistics  for  this  harbor  for  the  calendar  year  1886  have  not  yet  been 
received,  and  the  figures  of  1885  are  used,  as  they  are  believed  to  be  nearly  Ibhose  of 
1886. 

Number  o/veaeeU  and  thei^  tonnage  wkiohptueed  through  and  sought  refuge  at  the  Sturgeon 
Day  and  Lake  Michigan  Ship  Canal  during  the  calendar  year  1885. 


Toniiac*- 


From  Lake  MiohiKan  to  Green  Bay 2,515  442.701 

From  Green  Bay  to  Lake  liichigau 1,006  23&n0 

In  canal  for  refage 189  29^637 

Total 8^710  «M,1« 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  insnr* 

ance,  and  also  upon  the  rates  of  competing  routes  of  transportation. 
In  giving  increased  facilities  for  refuge  to  vessels,  lessening  the  dangers  of  naviga- 
tion, the  ett'ect  of  this  Improvement  has  been  to  reduce  rates  of  freight  and  insurance. 
There  are  no  competing  routes  of  transportation. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  commnnity  by  the 

completion  of  the  proposed  improvement. 

The  project  of  providing  a  protected  entrance  to  the  Sturgeon  Bay  and  Lake  Mich- 
igan Ship-Canal  IS  completed,  and  the  harbor  is  available  for  purposes  of  refuge. 

After  entering  the  harbor  vessels  are  obliged  to  lie  within  the  ship-canal  and  to  pay 
toll  to  the  canal  company  for  so  doing,  and  not  until  saoh  tolls  are  abolidied  can  tm- 
i^ls  receive  the  full  and  free  benefit  which  the  harbor  was  ii^tendod  to  confe^^ 
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BPOBT  UPON  XnE  EXPEDIENCY  AND  DESIRABILITY  OF  THE  ACQUISI- 
TION BY  THE  GOVERNMENT  OP  THE  STURGEON  BAY  AND  LAKE  MICH- 
IGA3?  SHIP-CANAL. 

9 
ft 

War  Department, 
Washington  Cityy  January  24, 1887. 

The  Actiug  Secretary  of  War  has  the  honor  to  transmit  to  the  House 
r  Rei»esentiitives,  to  comply  with  the  requirements  ofr  the  river  and 
ferbor  act  of  August  5, 1886,  a  letter  of  the  14th  instant  from  the 
Ihief  of  Engineera,  together  with  a  copy  of  the  report,  and  its  accom- 
ioying  maps  and  papers,  from  the  special  Board  of  Engineers  ap- 
rinted  to  examine  in  all  their  relations  to  commerce  the  Sturgeon  Bay 
id  Lake  Michigan  Ship-Canal,  connecting  the  waters  of  Green  Bay 
nUi  Lake  Michigan,  with  a  view  to  making  the  same  a  free  passage- 
iqr  aod  harbor  of  refuge ;  to  consider  their  value  and  all  other  matters 
■BDeeted  with  their  usefulness  to  navigation,  and  to  give  information 
IB  to  the  expediency  of  the  work  and  the  desirability  of  their  acquisi- 
ioii  and  improvement.  / 

The  report  exhibits  in  detail  the  origin  of  the  canal,  the  history  oH 
Us  coostraction,  its  cost,  and  its  relation  to  commerce,  together  with 
be  oonclosions  of  the  Board  ais  to  the  expediency  of  the  work  and  the 
knTalHlity  of  its  acquisition  and  improvement  by  the  United  States. 

Tbe  views  of  the  Board  are  concurred  in  by  the  Chief  of  Engineers 
nd  by  this  Department. 

S.  V.  Ben^t, 
Brig.  Oen.j  Chief  of  Ordnance^ 
and  Acting  Secretary  of  War.     . 

The  Speakeb  op  the  House  op  Representatives. 
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Oppioe  of  THE  Chief  op  Engineers, 

United  States  Army, 
Washington,  D,  C,  January  14,  1887. 

8ni:  I  have  the  honor  to  submit  herewith  a  copy  of  the  report,  with 
secompanying  papers  and  maps,  received  at  this  office  from  the  special 
Board  of  Engineer  Officers  constituted  by  your  orders  to  comply  with 
tbe  requirements  of  the  following  provisions  of  the  river  and  harbor  act 
of  Augusts,  1886: 

The  Secntary  of  War  is  aathorizeU  and  directed  to  appoint  a  Board  of  three  En- 
gBMOB  from  the  United  States  Army,  whose  duty  it  Bhall  lie  to  examine,  in  all  their 
i^^atkna  to  oommeice,  the  Stnivoou  Bay  and  Lake  Michigan  Ship-Canal,  connecting 
wo  waters  of  Green  Bay  with  Lake  Michigan,  in  tho  State  of  Wisconsin,  with  a  Tiew 
toiiiakiiigtheaame  a  free  passage- way  and  harbor  of  refuge^  to  consider  their  value, 
^  iU  cioer  matters  connected  with  tbeir  nsefalnoss  to  navigation,  and  which  shall 
g^T«  mlbnnation  as  to  the  expediencyof  the  work  and  tho  desirability  of  their  acqni- 
mion  aod  iffiprovement.  The  said  Board  shall  report  to  tho  Secrotarv  of  War,  who 
wlUy  its  report  before  Congress  at  its  next  session,  together  with  the  views  of 
VBBelf  and  the  Chief  of -Engineers  of  the  U.  S.  Army  thereon. 

As  the  result  of  a  most  careful,  thorough,  and  impartial  in vestigation 
bj  the  Board  of  all  matters  relating  to  the  subject  under  consideration, 
^ report  exhibits,  with  much  detail,  tlio  origin  of  tho  canal;  the  his- 
(<xry  of  its  construction  and  its  cost,  and  also  its  relation  to  commerce, 
and  flnaUy  concludes  as  follows : 

8872  BHO  87 127 
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(1)  That  if  the  barrier  betweeu  Green  Bay  and  Lake  Michigau  weal 
now  in  its  natural  condition,  the  construction  of  a  canal  between  thmi 
on  or  near  tlie  line  of  the  existing  canal,  would  be  a  proper  work  to  tj 
done  by  the  United  States  in  the  interests  of  commerce  and  navigatioaj 
but  that  the  United  States  should  not  be  made  to  become  respoDsiUi 
for  an  insufficient  canal  encumbered  with  a  heavy  lien,  results  <Uie  ft 
an  inefficient  agency  not  contemphited  by  the  original  act  of  Coo^ress 
or  recognized  by  any  subsequent  act. 

(2)  That  the  grant  of  land  to  the  State  of  Wisconsin  in  1866  was  suf- 
ficient to  have  built  the  canal,  and,  should  the  United  States  assame 
control,  no  payment  will  bo  due  equitably  or  legally  for  its  constracsticHi 
iind  maintenance. 

(3)  That  the  existing  depth  of  IS  feet  in  the  canal  is  not  adequate  to 
t  he  demands  of  the  largest  class  of  vessels  on  the  Great  Lakes,  and 
tberefore  the  canal,  as  it  now  exists,  has  only  restricted  importance. 

(4)  That  tlie  canal  is  not  a  harbor  of  refuge  in  any  proper  sense,  and 
at  best  is  oidy  an  approach  to  a  sheltered  bay  which  is  capable  of  osn* 
version  into  a  harbor  of  refuge. 

(o)  That  Sturgeon  Bay  is  the  true  harbor  of  refuge,  and  to  make  it 
available  as  such,  an  ample  basin  should  be  excavated,  the  canal  deep- 
ened, and  works  constructed  in  Lake  Michigan  exterior  to  tiie  existiiig 
works  of  protection  at  the  canal  entrance.    . 

(6)  That  the  conversion  of  Sturgeon  Bay  into  a  harbor  of  refuge  ac- 
cessible through  the  Sturgeon  Bay  Canal  to  all  vessels  which  navigate 
the  Great  Lakes  would  add  great  security  to  their  shipping,  and  may, 
be  regarded  as  a  public  necessity. 

(7)  Whether  the  Government  assumes  control  of  the  canal  or  not,  the 
tolls  collected  on  the  vessels  using  it  should  not  exceed  the  actual  cost 
of  operating  and  maintaining  the  said  canal. 

In  submitting  this  report  I  beg  leave  to  express  my  concurrence  io 
the  views  of  the  Board. 

Of  the  maps  accompanying  this  report  only  one  (Exhibit  Z)  is  here- 
with. Duplicate  copies  of  the  others  remain  on  the  files  of  this  office 
for  record  and  for  inspection. 

Very  respectfully,  your  obedient  Servian t, 

J.  C.  DUANE, 

Brig,  Qen.^  Chief  of  Engineen* 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


lktteb  of  lieutenant-colonel  william  p.  cbaighill,  cobps  of 
engineers,  psesidino  officer  of  the  board  of  sngineebs. 

United  States  Engineer  Office, 

Baltimore,  Md,^  December  3^  1880* 

General  :  While,  as  the  senior  member,  I  send  forward  the  uuaui- 
mous  detailed  report  of  the  Board  on  the  subject  of  the  Sturgeon  Baj 
nnd  Lake  Michigan  Canal,  it  seems  not  out  of  place  to  add  a  condensed 
statement  of  some  of  the  circumstances  of  the  case,  with  some  sugges- 
1  ions.  The  two  large  bodies  of  water  called  Lake  Michigan  and  Green 
Bay  are^  separated  by  a  strip  of  land  about  75  miles  in  length  and  with 
an  average  width  of  10  or  12  miles.  Navigation  between  these  bodic* 
of  water  was  oiigiuuUy  maiuiaiued  at  the  uj^per  end  of  the  bay. 
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I  Aboat  mid-lengtk  of  the  l>ay  tliero  was  a  doep  iudoiitatiou  in  the 
^WBlem  side  of  this  separating  land,  known  as  Sturgeon  Bay.  Its  east- 
f^n  eod  was  distant  from  the  western  shore  of  Lake  Michigsin  abont  1^ 

The  advantages  that  would  result  from  making  another  coiunmnica- 
tian  »t  this  place  between  the  lake  and  the  bay  were  soon  perceived. 
These  were  claimed  to  be:  A  considerable  shortening  of  distance  for 
many  vessels,  with  a  proportionate  gain  in  time ;  the  avoidance  of  the 
dangiNs  of  tbe  natural  route,  with  a  consequent  eaviug  of  life  and  prop- 
rrly ;  an  increase  in  the  value  of  Sturgeon  Bay  as  a  place  of  refuge,  by 
ttakiDg  it  easily  accessible  from  Lake  Michigan  as  it  already  was  from 
Ureen  Bay. 

In  1864  there  was  a  corporation  formed  under  the  laws  of  the  State 
of  Wisconsin  called  ^'  The  Sturgeon  Bay  and  Lake  Michigan  Ship- 
Ouud  and  Harbor  Company."  Among  its  members  were  some  of  the 
IcadifigcapitalistsofGhicago,  Milwaukee,  and  northeastern  Wisconsin. 
Lombering  was  one  of  the  most  important  things  engaging  tbe  atten- 
tion of  the  population  of  that  section  of  country,  and  it  is  found,  not 
mexpeetedly  or  unreasiHiably,  that  the  promoters  of  tbe  canal  scheme 
and  the  managers  of  the  canal  during  its  making  and  operation  have 
been  ODgaged  in  or  connecte^l  with  this  special  business  of  lumbering 
and  the  industries  developed  by  it  and  supported  by  it. 

In  April,  1866,  Congress  granted  200,000  acres  of  laud  to  the  State  of 
WiiooiinM  to  aid  in  the  construction  of  a  ^^  breakwater  and  harbor  and 
^ip  canal  at  the  head  of  Sturgeon  Bay  to  connect  the  waters  of  Green 
Bay  with  L^e  Michigan." 

The  State  did  nothing  with  the  land,  but  turned  it  over  to  this  pre- 
exiatiog  company,  which,  after  the  lapse  of  several  years  of  intermit- 
tent work,  made  the  canal.  It  is  now  held  by  the  company,  and  tolls 
are  charged  upon  it. 

A  proposition  was  introduced  in  the  Senate  at  its  last  session  for  the 
United  States  to  take  possession  of  the  canal  on  the  payment  of  91^0,- 
MO.  This  proposition  did  not  become  a  law,  but  Congress  directed  the 
organization  of  a  Board  of  Engineers  to  consider  and  report  upon  the 
canal. 

The  conclusion  of  the  Board  is  that  if  the  barrier  between  Green  Bay 
ftod  tbe  lake  were  now  in  its  natural  condition,  the  construction  of  a 
canal  between  them,  on  or  near  the  line  of  the  existing  canal,  would  be 
a  proper  work  to  be  done  by  the  United  States  in  the  interests  of  com- 
nerce  and  navigation ;  and  if  the  United  States  now  take  it  in  charge, 
the  Government  should  not  beco.ne  responsible  for  <iny  existing  lieu 
upon  it,  and  navigation  upon  it  should  be  free. 

The  original  law  of  Congress  did  not  refer  to  the  canal  company  in 
any  way  whatever.  Section' 5  tmix>sed  upon  the  State  of  Wisconsin  the 
doty  of  causing  ^^  to  be  kept  an  accurate  account  of  the  sales  and  net 
proceeds  of  the  land  hereby  granted,  and  of  all  expenditures  in  the  con- 
ttmction,  repairs,  and  operating  of  said  canal,  and  of  the  earnings  there- 
of, and  of  returning  a  statement  of  the  same  annually  to  the  Secretary 
of  the  Interior." 

This  was  one  of  the  imi)ortant  conditions  of  the  grant^  which  has  not 
been  regarded. 

Another  condition  of  the  grant  was  that  the  canal  should  be  conr- 
pfeted  within  three  years  from  April,  18GG.  This  time  was  afterwards 
ttteaded  to  April  10,  1874,  but  the  canal  was  not  one-fourth  done  at 
the  last  date. 
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It  may  here  be  remarked  tbat  while  section  5  of  the  law  of  1806  con- 1 
templates  the  payment  under  certain  circumstances  of  "  legal  interest i 
on  advances  for  the  construction,  repairs,  and  operating  of  said  canal,* - 
it  is  understood  that  •'  legal  interest"  in  Wisconsin  is  7  percent.,  and 
that  compound  interest  is  illegal.     In  this  connection  it  should  also  be 
stated  that  the  original  amount  advanced  has  been  almost,  if  not  alto 
gethcr,  refunded  in  the  shape  of  tolls,  and  there  is  now  in  the  treasury 
of  the  company  from  the  same  source  some  $10,000. 

A  fair  constVuction  of  section  0  of  the  law  of  1860  would  seetu  to  have 
required  the  canal  to  be  100  feet  wide  at  bottom,  whereas  it  was  made 
ICO  feet  wide  at  the  water  surface,  or  about  50  feet  wide  at  bottom. 
This  difference  of  dimensions  greatly  diminished  the  cost  of  the  canal 
as  well  as  its  cdmmercial  usefulness. 

The  terms  of  the  law  of  Wisconsin  of  1868,  e8}>ecial]y  section  4,  would 
indicate  it  had  the  expectation  that  the  pfx)ceeds  of  the  land  grant 
would  suffice  (J  by  J)  to  cover  the  cost  of  making  the  canal.  And  it 
may  here  be  specially  noted  that  when  the  first  fourth  of  the  canal  had 
been  accepted  as  done,  the  company  received  more  than  the  law  had 
probably  intended  to  give  them.  In  addition  to  the  grant  of  land,  Con- 
gress appropriated  $180,000  for  work  contemplated  in  the  original  act 
of  1866  in  which  the  grant  was  made,  and  executed  a  survey  at  a  cost 
of  several  thousand  dollars,  the  expense  of  which  would  otherwise  have 
fallen  upon  the  construction  company. 

It  is  claimed  that  the  value  of  the  grant  was  much  lessened  by  the 
fire  of  1871,  but  a  fair  offset  to  this  is  found  in  the  notable  increase  in 
the  i)rice  of  lumber  duo  to  the  demand  for  it  after  the  great  fire  in 
Chicago. 

Several  questions  suggest  themselves  for  consideration. 

Was  it  the  intent  of  section  2  of  the  act  of  April  10,  1860,  as  to  "  the 
disposal "  of  "  said  lands"  to  have  the  State  simply  an  intermediary  be- 
tween the  United  States  and  a  corporation  engaged  in  an  operation  ap- 
parently speculative,  at  least  in  part,  when  this  corporation  did  nothing 
until  it  was  vivified  by  a  grant  of  United  States  lands? 

^Notwithstanding  the  decision  of  United  States  court  in  a  case  quite 
similar,  which  has  been  followed  by  the  Interior  Department,  is  it  not 
doubtful  whether  any  sale  of  land  by  the  company  was  justifiable,  as  the 
canal  was  not  completed  in  the  legal  limit  of  time,  and  the  conditional 
requirement  of  reversion  of  the  lands  was  so  explicitly  provided  for  by 
a  special  law  f 

The  legislature  of  the  State  has  signally  failed  in  executing  one  of  the 
conditions  of  the  grant  as  specified  by  section  5  of  the  act  of  April  10, 
1866.  it  seems  doubtful  whether  the  State  had  the  right  to  substitute 
a  subagent  for  itself  without  the  prior  consent  of  the  United  States. 

In  addition  to  the  alleged  and  admitted  general  advantages  of  the 
canal,  its  construction  had  also  the  effect,  whether  expected  or  intended 
or  not,  of  placing  in  the  hands  of  a  corporation  at  the  expense  of  the 
United  States  a  valuable  property,  profitable  to  that  corporation  in 
fiicilitating  and  cheapeniug  the  transportation  of  the  lumber  used  in 
their  business,  and  a  source  of  revenue  from  tolls  collected  from  others. 

Considering^he  law  of  Congress  of  1866,  and  the  law  of  Wisconsin  of 
1868,  it  is  doubtful  whether  the  collection  of  tolls  by  tlie  canal  company 
lias  been  justifiable. 

If  the  construction  of  the  canal  was  a  public  work  alone,  for  which  a 
grant  was  made  by  the  United  Stiitcs  to  the  State  at  its  solicitatioD^ 
is  not  the  State  responsible  for  and  to  its  own  inefficient  agent  t 
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If  the  work  was  maiuly  private  iu  its  objects,  should  not  the  company 
vhich  expected  to  profit  by  it  be  responsible  for  its  own  failure  t 
Ib  the  United  States  properly  responsible  in  any  aspect  of  the  case  Y 
Very  respectfally^  your  obedient  servant, 

Wm.  p.  Craighill, 

Idetit.  Col.  of  Engineers.  ^ 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  BOARD  OF  ENGINEERS. 

I^EW  York  City,  December  3, 1886. 

*  General.  :  The  Board  of  Engineers,  constituted  by  Special  Orders 
Ka  112,  Headquarters  Corps  of  Engineers,  United  States  Army,  August 
13, 1886,  *^  to  consider  and  rex>ort  upon  certain  questions  under  act  of 
Congress  approved  August  5, 1880,  in  connection  with  the  Stur^^eon  Bay 
aod'  I^ke  Michigan  Ship  Canal,  connecting  the  waters  of  Green  Bay 
with  Lake  Michigan,"  and  reconvened  by  Special  Orders  No.  137,  Head- 
quarters Corps  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  September 
20, 1886,  and  by  Special  Orders  No.  164,  Headquarters  Corps  of  Engi- 
neers, U.  8.  Army,  Washington,  D.  C,  November  1, 1886,  has  Iho  honor 
to  transmit  herewith  its  report. 

The  copy  of  the  extract  from  the  act  of  Congress  approval  August 
a,  1886,  submitted  for  the  guidance  of  the  Board,  reads : 

Tlie  SiH!ret«ry  of  War  is  authorized  aud  directed  to  apx>oiiit  a  Board  of  three  Engi- 
■Nn  from  the  UDited  States  Army,  whoso  duty  it  shall  be  to  examine,  in  all  their 
idttMMis  to  commorce,  the  Stargeon  Bay  and  Lake  Michigan  Ship  Canal,  connecting 
tbo  waters  of  Green  Bay  with  Lake  Michigan,  in  the  State  of  Wisconsin,  with  a  view 
tooakiagthe  same  a  free  passage-way  and  harbor  of  refuge,  to  consider  their  Talue, 
aadall  other  matters  connected  with  their  usefulness  to  navigation,  and  which  shall 
SiTB  information  as  to  the  expediency  of  the  work  and  the  desirability  of  their  acqni- 
■iion  and  impioTement.  The  said  Board  shall  report  to  the  Secretary  of  War,  who 
dnll  lay  its  report  before  Congress  at  its  next  session,  together  with  the  views  of 
biiMelf  aod  the  Chief  of  Engineers  of  the  United  States  Army  thereon, 

^vas  accompanied  by  the  following  instructions  from  the  Chief  of 
Sogineers,  dated  Washington,  D.  C,  August  14, 18SG : 

Itisdciired  that  tho  Board  avail  itself  of  all  attainable  information  upon  the  sub- 
ject apoD  which  it  is  required  to  report,  and  to  this  end  it  will  visit  the  locality,  hold 
pabUc  meetings,  giving  due  notice  thereof  through  the  newspapers  or  otherwise,  as 
nay  appear  best;  invite  discussion,  orally  or  iu  writing;  aud,  iu  short,  use  every 
effort  to  inform  itself  in  regard  to  the  origin  of  tho  work,  the  moans  provided  for  its 
couAmctioD.and  its  cost;  to  the  present  and  prospective  value  of  the  work  under 
coandwition,  to  the  interests  of  the  commerce  and  navigation  likely  to  bo  promoted 
by  its  aeqaisition  and  improvement  by  the  Government,  with  a  view  of  making  the 
nportftiUy  complete,  and  exhaustive,  and  to  this  end  every  avenue  of  information 
•faooM  be  poisaed  to  its  source. 

Tbe  Board  met  at  Milwaukee,  Wis.,  September  10, 1886,  aud  entered 
at  oDoe  upon  its  duties  by  reading  the  order  for  its  assembly,  tho  act 
of  Congress,  and  the  special  instructions  prepared  by  the  Department 
for  its  guidance,  and  the  previous  reports  of  officers  upon  the  subject 
before  it,  and  by  examining  the  existing  charts  and  plans  of  the  canal 
ftod  the  estimates  for  the  cost  of  construction.  On  the  following  day 
the  JDoard  visited  Sturgeon  Bay  by  crossing  Green  Bay  from  Mcuomo- 
pee,  and  made  an  inspection  of  the  canal  and  works  of  Government 
improvements  at  the  Lake  Michigan  terminus,  returning  September  It^ 
to  Milwaukee. 
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In  order  that  all  attainable  facts  might  bo  placed  before  the  RoanI«.| 
it  was  found  necessaiy  to  call  npon  tbe  aatborlties  of  the  State  ftfj 
copies  of  all  papers  showing  the  proceedings  of  the  State  under  the  lav  ] 
or  Congress  making  a  donation  of  public  lands  to  aid  in  constractin^  tbe 
canal ;  and  upon  the  canal  company,  the  agents  of  the  State,  tor  aa  . 
official  statement  of  its  financial  status ;  and  also  to  collect  data  bear* 
ing  upon  the  commerce  of  the  canal  and  its  relations  to  the  nayigation 
of  the  great  system  of  lakes. 

The  engineer  officer  in  local  charge,  Gapt.  0.  E.  L.  B.  Davis,  Ck>rp6 
of  Engineers,  was  also  requested  to  make  a  survey  of  the  canal  to  de- 
termine its  present  condition,  which  he  promptly  undertook  and  com- 
pleted. 

After  arranging  for  the  collection  of  this  information  and  for  tbe  pnb- 
lication  of  an  advertisement  calling  for  a  public  meeting  to  be  held  in 
Milwaukee  October  21,  188G,  at  which  a  free  interchange  of  opinion. 
might  take  place  among  mariners  and  others  in  regard  to  making  tbe 
canal  a  ^<  free  passage-way  and  a  harbor  of  refuge,"  the  Board  adjoarued, 
to  be  reconvened  at  Milwaukee  October  20, 188C. 

The  Board  re-assembled  in  Milwaukee  on  the  day  last  mentioned,  con- 
sidered the  papers  and  charts  received  and  prepared  during  its  recess, 
and  heard  oral  testimony  from  some  of  the  canal  officials.  The  follow- 
ing day  the  public  meeting  was  held,  in  accordance  with  the  advertiae- 
ment,  but  the  only  persons  who  attended  were  the  president,  the  treas- 
urer, and  the  engineer  of  the  canal  company,  and  the  agent  of  the  com- 
pany for  the  sale  of  the  lands  donated  for  the  construction  of  the  canal. 

The  Board  was  unable  to  account  for  this  indifiference  on  the  part  of 
t  he  public.  In  addition  to  the  advertisement  in  the  uewspai>ers,  several 
special  letters  of  invitation  were  written  to  prominent  persons,  whose 
varied  interests  in  the  State  would,  it  was  supposed,  naturally  incline 
them  to  attend  the  meeting,  if  thus  invited.  Among  these  was  the 
present  member  of  the  House  of  liepresentatives  from  the  canal  district. 
Uis  presence  was  specially  desired,  as  he  is  one  of  the  present  stock- 
holders, and  was  one  of  the  original  incorporators  of  the  canal  company 
who  advanced  money  for  starting  the  work  of  canal  construction.  (Ex- 
hibit C.)  The  letters  were  not  answered,  and  none  of  the  gentlemen 
attended  the  meeting. 

The  public  advertisement  specially  called  for  written  statements  of 
the  views  of  mariners  and  others  whose  interests  would  be  subserved 
by  the  abolition  of  the  canal  tolls,  and  by  the  assumption  of  the  control 
of  the  canal  and  its  improvement  by  the  General  Government.  No 
letters  from  any  source  were  received  by  the  Board,  and  no  mariners, 
ship-masters,  or  ship-owners  attended  the  meeting. 

One  inference  to  be  drawn  from  this  apparent  indifference  of  tbe 
public  is  that  the  canal  tolls  arc  not  oppressive. 

For  a  full  understandiug  of  this  report  the  Board  believes  it  will  be 
of  interest — as  also  required  by  the  instructions — to  give  an  account  of 
the  origin  of  the  canal,  and  a  condensed  history  of  past  legislation  in 
regard  to  its  construction,  and  of  the  operations  which  have  taken  place 
thereunder. 

ORIGIN  OF  CANAL. 

For  the  information  under  this  head,  the  Board  is  largely  indebted 
to  the  reports  of  committees  on  State  affairs,  Wisconsin  legislature, 
published  in  the  journal  of  the  assembly  February  21, 1879,  and  re- 
printed in  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
1879,  Port  II,  page  1 194  ct  Aey. ;  to  reports  of  engineer  officers  in  charge 
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6fiTef8  au(l  harbors,  Lake  Michigan  and  Green  Bay,  and  their  assist- 
tflyfrom  1870  to  1880,  inclnsive,  and  to  personal  inquiries  by  the  inem- 
»of  the  Boartl  made  since  the  present  investigation  was  ordered. 
Gneen  Bay  is  an  extensive  inlet,  tributary  to  Lake  Michigan  on  the 
■thwest  side,  from  which  it  is  i^artly  separated  on  the  east  by  a  penin- 
ik  75  miles  long,  approximately^,  having  an  average  width  of  10  to  12 
"es.    Tlie  bay  is  100  miles  long  in  a-  northeast  and  southwest  direc- 
»,  60  miles  of  which  (northern  part)  lie  within  the  State  of  Michigan 
Lthe  residne  in  the  State  of  Wisconsin.    The  width  at  the  outlet  is 
mileR,  approximately,  but  the  water-way  there  is  choked  by  several 
BadRaDd  by  submerged  reefs  and  shoals^  the  c&annels  through  which 
lave  been  regarded  by  mariners  as  exceedingly  dangerous  to  shipping, 
flioogh  the  main  channel  to  the  northward  of  Washiugton  Island  is  2 
ailes  wide  between  the  10  fathoms  curves,  and  is  free  from  obstruc- 
tioos.    On  tftc  sonth  side  of  the  entrance,  through  the  passage  known 
IB  "Death's  Door,''  many  disasters  have  occurred  in  time  past,  owing  to 
fbe  strong  and  irregular  currents  which  exist  there.    This  is  a  favorite 
[  piSMige  for  vessels,  because  it  shortens  the  sailing  distance.    Xear  the 
^eeoter  of  the  bay,  on  the  east  side,  there  is  an  inlet,  called  Sturgeon 
!  Bay,  which  is  8  miles  long  east  and  west,  and  2  miles  wide  at  the  en- 
tnnee.    The  narrow  strip  of  land,  1^  miles  wide,  separating  the  eastern 
extremity  cf  Stuigcon  Bay  from  Lake  Michigan,  is  the  site  of  the  Stur 
Seon  Bay  and  Lake  Michigan  Canal,  the  subject  of  this  examination. 
The  feasibility  of  cutting  a  canal  through  this  isthmus  was  recognized 
wrly  in  the  history  of  the  territory,  but  no  active  steps  for  its  execution 
were  taken  till  1850,  when  a  company  was  legally  incorporated  with 
tathoaity  to  "locale  and  constiuct  acaual,  to  construct  a  harbor  at  the 
viomb,  and  to  diedge  a  convenient  channel  in  the  bay." 

The  financial  embarrassments  which  swept  the  country  in  1857,  and 
the  enactment  of  a  new  State  law  in  J 858,  imposing  alleged  oppressive 
iwtm«tiona  npon  the  company,  caused  it  to  pass  out  of  existence  before 
«y  work  had  been  started.  When  the  scheme  was  ievived  in  1864,  it 
vas claimed  by  the  promoters  that  (he  building  of  the  canal  would  ma- 
tetially  diminish  the  annual  losses  to  life  and  property,  which  vessels 
k«d  previously  suffered  by  shipwreck  at  Death's  Door;  that  it  would 
^vce  the  sailing  distance  150  miles  on  each  round  trip  between  Green 
Bay  and  the  southern  part  of  Lake  Michigan,  and  that  the  cost  of  trans- 
portation for  lumber  would  be  reduced  30  per  cent.  It  was  asserted 
that  over  200  vessels  of  various  classes  navigated  the  bay,  carrying  a 
coiDiDerce  consisting  of  lumber,  shingles,  laths,  timber  in  its  various 
fonns,  commercial  and  mill  supplies,  and  iron  ore,  having  an  estimated 
valoation  of  •100,000,000  annually. 

The  fine  tracts  of  pine  and  hanlwood  lands,  which  border  the  bay, 
Bod  the  rich  and  extensive  iron  mines,  then  opening  on  the  Menomonee 
Birer  and  its  tributaries,  furnished  the  materials  for  the  exports;  and 
the  8iii>plies  for  the  mills  and  the  laborers,  and  the  commercial  necessi- 
Hesfor  the  young  town  springing  up  at  the  mouths  of  the  watercourses 
rnraishing  the  imports. 

Over  100  mills,  employing  15,000  men,  were  in  active  operation,  with 
in  invested  capital  estimated  at  $100,000,000. 

Tbeae  were  important  industries,  which  could  not  fail  to  attract  the 
attention  of  the  public,  and  when  Congress  was  petitioned  to  aid  in  con- 
stmctiug  the  canal  the  api>eal  was  answered  in  1866  by  a  liberal  grant 
to  the  State  of  Wisconsin  of  200,000  acres  of  public  land,  to  be  selected 
from  available  lands  nearest  to  the  site  of  the  proposed  canal. 
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The  grant  was  believed  at  tbe  time  to  be  an  especially  valuable 
the  greater  part  of  the  lands  were  located  on  the  apper  waters  of 
(Oconto,  Peshtigo,  and   Menomooee  rivers,  in  Oconto  and  Marii 
counties,  Wisconsin,  within  50  miles  from  the  entrance  to  the 
and  over  100,000  acres  contained  some  of  the  finest  timber  in  the  Stati 

From  60,000  to  80,000  acres  of  the  grant,  located  chiefly  in 
Brown,  and  Kewaunee  counties,  were  a  poor  grade  of  agricnltural  h 
with  but  little  timber,  and  were  rated  as  poor  lands.    As  the  fjn 
tracts  were  located  near  the  lake  and  its  tributary  streams,  the  timi 
readily  found  its  way  to  the  mills,  where  it  was  cheaply  converted  iol 
salable  articles  of  commerce,  and  thence  distributed  with  facility 
dispatch  to  the  important  trade  centers  at  Milwaukee,  Chicago,  aa| 
elsewhere. 

HISTORY  OF  THE  CANAL  CONSTRUOTION. 

So  far  as  concerns  this  inquiry,  it  will  only  be  necessary  to  consida 
that  x)art  of  the  history  of  the  canal  scheme  dating  from  the  passage  d 
the  act  of  Congress  approved  April  10, 1866,  which  made  to  the  State 
of  Wisconsin  a  grant  of  public  lands  to  aid  in  the  constraction  of  a 
canal  to  connect  the  waters  of  Sturgeon  Bay  and  Lake  Michigan. 

The  act  is  as  follows: 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentativea  of  the  United  States  of  Awuinm 
in  Congress  assembled,  That  there  be,  and  hereby  is,  granted  to  the  Stato  of  Wiacon- 
tiin,  for  the  purpose  of  aiding  said  State  in  constracting  and  completing  a  breaicwateff 
and  liarbor  and  ship-canal  to  connect  the  waters  of  Green  Bay  with  tbe  waters  of  Lake 
Michigan,  200,000  acres  of  public  lands,  to  bo  selected  in  subdivisions,  agreeably  to 
the  United  States  survey,  by  an  acent  or  agents  appointed  by  tbe  governor  of  said 
Stato,  subject  to  the  approval  of  the  Secretary  of  the  Interior,  from  lands  sabject  to 
private  entry :  Providedf  That  said  selections  shall  all  be  made  from  altemat<e  and 
odd-numbered  sections  of  land  nearest  the  location  of  said  harbor  and  canal  in  said 
State  not  otherwise  appropriated,  and  not  fVom  lands  designated  by  tbe  United  States 
as  ^*  mineral  "  before  the  passage  of  this  act,  nor  from  lands  to  which  the  rightit  of 
pre-emption  or  homestead  have  attached. 

Sec.  2.  And  be  itfurthtr  enacted.  That  the  said  lands  hereby  granted  shall  be  subject 
to  the  dirtposal  of  the  legislature  of  said  State,  or,  if  the  legislature  thereof  sball  not 
be  in  session  or  sball  adjourn  within  teu  days  after  the  passage  and  approval  of  ihis 
act,  then  said  lands  shall  be  subject  to  the  disposal  of  the  governor  and  board,  of  com- 
missioners* of  school,  university,  and  swamp  lands  of  said  State,  for  the  iturposo 
aforesaid  and  for  no  other ;  and  the  said  canal  shall  be  and  remain  a  public  bighwajr 
for  the  use  of  the  Government  of  the  United  States,  free  from  toll  or  charge  upon  the 
vessels  employed  by  said  Government  in  the  transportation  of  any  property  or  troo(« 
of  the  United  Slates. 

Sec.  3.  And  be  it  further  enacted,  That  before  it  shall  be  competent  for  said  State  to  dis- 
pose of  any  of  said  lands,  to  be  selected  as  aforesaid,  the  plan  of  said  breakwater  and 
harbor  and  the  route  of  said  canal  shall  be  established,  and  a  plat  or  plats  thereof 
shall  be  filed  in  the  office  of  the  War  Department,  and  a  duplicate  thereof  tiled  in  the 
office  of  tbe  Commissioner  of  the  Greneral  Land  Office. 

Sec.  4.  And  be  it  further  enacted.  That  if  the  said  breakwater,  harbor,  and  canal 
shall  not  be  completed  within  three  years  from  the  passage  of  this  act.,  the  lands 
hereby  granted  and  remaining  unsold  shall  revert  to  the  United  States. 

Skc.  5.  And  be  it  further  enacts,  That  the  legislature  of  said  State  shall  cause  to  be 
kept  an  accurate  account  of  the  sales  and  net  proceeds  of  the  lauds  hereby  granted, 
and  of  all  expenditures  in  the  construction,  re^irs,  and  operating  of  said  canal,  aod 
of  the  earnings  thereof,  and  shall  return  a  statement  of  the  same  annually  to  the 
Secretary  of  the  Interior.  And  whenever  said  State  shall  be  fully  reimbursed  for  all 
advances  made  for  the  construction,  repairs,  and  operating  of  said  canal,  with  legal  in- 
terest on  uU  advances  until  the  reimbursement  of  tbe  same,  or  upon  payment  by  the 
United  States  of  any  balance  of  such  advances  over  such  receipts  from  said  lands  aod 
canal,  with  such  interest,  the  said  Stat«  shall  be  allowed  to  tax  for  the  use  of  said 

*  The  board  of  commissionei-s  for  the  sale  of  school,  university,  and  swamp  lands 
was  composed  by  State  law  of  the  secretary  of  state,  tbe  treasurer,  and  the  attorney- 
general. 
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9a}j  Mich  tolls  as  shall  be  safficioot  to  pay  all  nucessary  expouscs  for  the  caro 
f  ajid  repair  of  tbo  same. 

€w  And  he  it  further  enaetedj  That  said  ship-caual  shall  be  at  least  100  feet  in 
with  a  depth  of  water  not  less  than  13  feet. 
Ted  Apnl  10, 16Cf :. 

By  a  State  act  published  March  10^  1863,  nearly  two  years  later  than 

le  act  of  CoD^ress,  this  giant,  with  all  the  restrictions  and  npon  the 

puns  and  oonditions  contained  in  said  act  of  Congress,  was  accepted 

the  State  of  Wisconsin,  and  transferred,  subject  to  the  conditions, 

ictions,  and  obligations  of  the  act  of  Congress,  to  a  constrnction 

ipany,  called  the  Stargeon  Bay  and  Lake  Michigan  Ship  Canal  and 

rhor  Company,  which  was  organized,  as  the  act  says,  in  the  city  of 

Iwankee,  on  the  4th  day  of  October,  1866,  in  accordance  with  the 

kate  Uiw  of  1864.     (Exhibit  D.) 

The  State  act  of  1808  is  as  follows : 

lli^Mfls  of  the  State  of  Wisconsin,  represented  in  senate  and  assembly  ^  do  enact  as  follows : 

g^vnox  1.  That  the  lands,  franchises,  rights,  i^owors,  and  privileges  granted  to 
eonferred  upon  the  State  of  Wisconsin  by  an  act  of  Congress  approved  April  10, 
h  **  grsnting  to  the  Stato  of  Wisconsin  a  donation  of  public  landn  to  aid.in  tbe  con- 
llnction  of  a  breakwater,  and  harbor,  and  ship-canal  at  the  bead  of  Sturgeon  Bay,  in 
ttBcoaury  of  Door,  in  said  State,  to  cofiucct  the  waters  of  Green  Bay  with  Lake 
KMitjpui,  in  said  State,"  be,  and  the  same  are  hereby,  accepted  with  the  restrictions, 
md  spoa  the  terms  and  conditions  containeil  in  said  act  of  Congress. 

Sbc  2.  For  the  parposo  (of)  carrying  out  the  objects  of  said  act  the  said  lands  are 
■Mtby  granted  aod  conferred  ni)on  the  Sturgeon  dslj  and  Lake  Michigan  Ship-Canal 
IMiHariior  Company,  a  company  organized  in  the  city  of  Milwaukee,  on  the  4th  day 
tf  October,  1866,  under  and  by  virtue  of  chapter  365  of  the  laws  of  Wisconsin  of  1864, 
tffnired  April  24,  1864,  subject  to  all  the  conditions,  restrictions,  and  obligations 
iMcia  mentioned. 

8cc  3.  It  shall  be  the  dnty  of  said  ship-canal  company  to  appoint  an  engineer,  who 
wl  proceed  to  survey,  lay  ont,  and  establish  the  route  of  said  canal,  ana  determine 
■itenniDation  thereof,  and  also  prepare  a  plan  for  the  construction  of  said  canal  in 
Jw^mity  with  tbo  provisions  of  the  saia  act  of  Congress,  and  make  a  diagram 
Imof,  to  be  approved  by  the  governor,  and  when  approved  by  him  the  same  shall 
le  filfld  in  the  office  of  the  secretary  of  state. 

Sec  4.  It  shall  be  the  dnty  of  the  said  company,  after  having  made  and  filed  such 
■ttre;  tod  plan  of  said  canal,  to  proceed  witbont  unnecessary  delay  and  construct 
tteame  in  conformity  therewith :  Provided,  That  as  the  work  on  said  caoal  pro- 
ivnwa,  the  company  may  notify  the  governor  that  one-fourth  or  one-half  or  threc- 
iMrtlnof  said  work  has  been  done,  respectively,  when  upon  receiving  such  uotiiica- 
«i  the  governor  bball  appoint  an  agent  to  inspect  the  same,  and  if  said  governor  is 
■tia^  that  so  inncli  of  said  work  has  been  done  in  accordance  with  (he  reqnire- 
■attof  this  act  and  of  the  act  of  Congress  aforesaid,  then  the  said  governor  shall 
omify  the  same  to  said  company  and  deposit  a  copy  thereof  in  the  office  of  tbo 
■etretaiy  of  state,  »iid  in  said  certificate  shall  determine  the  proportion  of  said 
hods  too  said  company  has  become  entitled  to  in  consideration  of  said  work  so  done 
tid  approved  by  said  governor,  and  when  the  governor  shall  make  and  file  snch 
nrtificate  the  commissioners  of  schools  and  nniversity  lands  shall  convey  by  pat- 
ttt  to  the  said  company  said  proportions  of  said  lands,  respectively,  as  selected  by 
ttid  compaDy,  and  said  company  may  proceed  to  sell  and  convey  (he  same;  and 
vbfo  thvsaid  company  shall  have  completed  the  said  caual  in  pursuance  of  the  act 
^ Cimgrpss  and  in  conformity  with  said  survey  and  plan  it  shall  bo  the  duty  of  the 
Mapaoy'A  engineer  to  certify  the  same  to  the  governor,  whereupon  it  shall  bo  tbo 
*iMyof  the  governor  to  ins[>ect  the  said  work  in  person  or  to  appoint  one  or  more 
t^ou  to  inspect  tbe  siuie  and  determine  whether  the  said  canal  is  oonstructed  ns 
v^uind  by  this  act.    And  whenever  the  said  governor  shall  determine  that  the  said 
<a&al  has  been  constructed  by  the  said  company  as  required  by  said  act  of  Congress, 
^"^  ^formity  with  the  plan  aforesaid,  he  shall  certify  the  same  to  said  company 
ttaaspotit  aeopy  thereof  in  the  office  of  the  secretary  of  state,  and  which  certifi- 
er, as  well  as  any  certified  copy  thereof  or  of  any  other  certificates  mentioned  in 
k  iSl*^  ooder  the  seal  of  the  State,  shall  be  evidence  of  tbe  facts  therein  set  forth. 
'  ^A^^  *^  governor  shall  make  and  file  with  the  secretary  of  state  such  certificate 
3jM  deliver  a  copy  of  the  same  to  the  said  companv,  the  remainder  of  tbe  said  lands 
"**il  he  patented  bv  the  commissioners  of  school  and  nniversity  lands  to  the  said 
€<>*psny,  which  shall  stand  seised  and  possessed  of  all  said  lauds  as  fully  as  the  State 
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can  couvey  the  same,  and  free  from  any  tax  for  the  term  of  ten  years,  if  bo  lon^ 
by  the  said  company,  and  the  said  company  shall  ni«e  all  due  diligence  in  diaponr 
said  lands  at  a  fair  and  cqaitable  price,  and  they  shall  not  be  held  by  the  said 
pany  for  speculation,  and  when  sold  by  said  company  they  shall  be  subject  to 
tion:  Prtwided,  That  pi'evions  to  the  issue  of  a  patent  therefor  or  for  any  of 
lands,  said  company  sliall  reimburse  the  State  for  all  expenses  incurred  on  acooi 
the  same. 

Sec.  5.  All  expenses  incurred  under  and  by  virtue  of  this  act,  and  of  the 
Congress  aforesaid,  shall  be  paid  by  the  company,  and  the  State  shall  not  in  anyi 
be  holden  therefor. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  paaeage. 

Approved  March  5,  1868. 

The  canal  company  was  incorporated,  it  is  said,  to  comply  with  sed 

tion  10,  Article  VIII,  of  tbe  constitotion  of  the  State  of  WiflcoDsm 

'which  reads  as  follows:  ,  i 

The  State  shall  rtover  contract  any  debt  for  works  of  internal  improvement,  or  M 
a  party  in  carryins;  on  such  works,  but  whenever  crrante  of  land  or  other  prop< 
shall  iiavo  been  made  to  the  Stale,  especially  dedicated  by  the  griuit  to  partici 
works  of  internal  improvement,  the  State  may  carry  on  such  particular  works, 
shall  devote  thereto  the  avails  of  such  grants,  and  may  pledge  or  appropriate 
revenues  derived  from  such  works  in  aid  of  their  completion. 

It  wa«  decided,  on  January  4,  1860  (10  Wis.,  195),  in  the  case 
Bashnell  vs  Beloit,  under  this  section,  that —  | 

The  State  legislation  may  authorize  that  to  be  done  by  another  which  the  State  ei*; 
uot  itself  do  by  reason  of  a  prohibition  in  the  constitution.  This  principle  Ib  bmtt^ 
upon  the  unrestricted  power  in  the  legislature  to  create  corporations  or  allow  indi* 
viduals  to  do  acts  inhibited  to  the  State  to  engage  in. 

By  the  acceptance  of  the  grant  of  public  land  from  the  Governing 
for  the  specific  purpose  of  aiding  in  the  construction  of  the  proposed 
canal  and  breakwater  the  State  of  Wisconsin  accepted  a  trust,  as  tfae- 
Board  believes,  which  it  was  under  obligation  to  see  faithfully  execntelj 
in  furtherance  of  the  particular  work  mentioned  in  the  grant.  And  il 
does  not  appear  that  there  is  anything  in  its  constitution  or  laws  to  ha^ 
prevented  the  State  from  accepting  the  lands,  selling  them  according 
State  laws,  and  applying  the  proceeds  of  the  sale  to  the  construction  ol 
the  canal,  though  it  may  have  been  more  convenient  to  incorporate 
special  company  to  relieve  the  State  from  the  trouble  and  care  incideafcl 
to  such  an  enterprise. 

The  first  paragraph  of  section  2  and  the  last  paragraph  of  section  fi, 
act  of  Congress,  April  10, 1866,  seem  to  indicate  that  Congress  expected  I 
that  the  State  would  assume  the  duty  of  selling  tbe  lauds,  and  apply 
the  proceeds  in  the  execution  of  the  work. 

The  question  here  arises  whether  the  canal  company,  on  its  incorpo- 
ration, became  simply  the  agent  of  the  State,  and  when  its  work  was 
completed  naturally  passed  out  of  existence,  and  the  canal  improve- 
ments should  uot  have  become  the  property  of  the  Staite,  with  such  in- 
cumbrance attached  as  the  construction  property  entailed. 

If  the  company  bad  not  been  reimbursed  for  its  legitimate  outlays,  at 
the  time  of  completion  of  tbe  canal,  it  was  the  duty  of  the  State  to  aadit 
the  accounts,  inclusive  of  the  sales  of  the  lands  granted  for  constmctioQi 
and  to  make  an  equitable  adjustment  with  the  company. 

The  act  of  Congress,  April  10, 1866,  required  the  canal  to  be  con- 
structed within  three  years  from  the  passage  of  the  act,  otherwise  tbe 
lauds  so  granted  would  revert  to  the  public  domain.  On  the  expira- 
tion of  this  limit,  April  10,  1869,  no  work  of  construction  of  any  kmi 
had  been  done  by  the  canal  company. 

On  the  first  of  March,  1872,  thetJnited  States  grant  was  revived,  and 
its  provisions  were  extended  by  Congress  to  April  10,  1874,  and  in  ao- 
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tlierewith  work  was  began  Jaly  9,1872  ^  baton  the  expiration 

limit  of  the  extended  grant,  the  first  quarter  of  the  canal  had  not 

{eompleted,  nor  had  any  patent  for  any  portion  of  the  land  been 

The  canal  company  suspended  operations  from  1874  to  1877 ; 

latter  year  work  was  resumed,  and  prosecuted  to  completion  in 

iber,  IbSl.     The  certificate  of  the  governor  on  the  completion  of 

inal  was  dated  December  5, 1881,  or  seven  years  and  eight  months 

he  expiration  of  the  time  as  extended  by  Congressional  act,  and 

years  and  eight  months  after  the  passage  of  the  original  act  of 

April  10,  18G6. 
lands  coostitating  the  Oovernment  grant  were  patented  to  the 
omnpany  by  the  State  aothorities  in  fonr  sections,  one  section  at 
on  acceptance  by  the  State  of  each  one-fourth  completed  see- 
the canal. 

canal,  when  declared  completed  by  the  State,  December  5, 1881, 

r,40O  feet  long,  100  feet  wide  at  the  water's  surface,  and  from  11 

teetdeep,  estimated  from  the  plane  of  low  water  of  1847.  The  3,200 

Ijacent  to  Lake  Michigan  were  revetted  on  both  sides  with  sheet- 

;  the  next  900  feet  to  the  westward  were  protected  on  both  sides 

brush  and  a  few  piles,  and  the  remaining  3,300  feet  adjacent  to 

m  Bay  were  left  without  any  kind  of  protection. 

the  western  end  of  the  canal,  for  a  distance  of  G,100  feet  into 

m  Bay,  a  channel  had  been  excavated  of  a  width  and  depth 

to  that  in  the  canal;  and  in  Lake  Michigan,  north  and  south  of 

lal  entrance,  the  shore  line  had.  been  protected  by  a  few  hundred 

timber  work,  filled  with  stone,  to  prevent^  deterioration  of  the 

entranjce. 

canal  company  did  no  work  towards  the  construction  of  the 

ikvatcr  and  harbor"  mentioned  in  the  original  act  of  Congress 

a  donation  of  public  lauds  by  which  the  canal  construction  was 

ited.    All  the  improvements  in  Lake  Michigan  at  the  canal  en- 

^  except  a  small  amount  of  dredging  by  the  canal  company  to 

13  feet  depth  on  the  approach  to  the  canal,  was  done  by  the 

iment.  .These  governmental  improvements  were  begun  in  1873, 

•r  p  act  approved  March  3, 1873,  which  appropriated  $40,000  for 

harbor  of  refnge  at  Lake  Michigan  entrance  to  the  canal."    This  act 

tboec  passed  subsequently  have  relieved  the  State  of  Wiscousiu 

[ke  obligation  imposed  by  the  original  act  of  builduig  '*  the  break- 

■nd  harbor''  in  Lake  Michigan.    The  estimated  cost  of  the  so- 

barbor  of  refnge  was  $180,000,  of  which  sum  $160,000  have  been 

[Topriated  and  expended  to  date. 

far  as  bnilt,  the  works  constituting  the  protection  to  this  cajaal 

mce  consist  of  two  oblique  piers  of  pile-work,  filled  with  stone, 

iifig  from  the  shore-line  350  feet  north  and  south  of  the  entrance, 

coDvcrging  towards  each  other'at  a  distance  outwards  of  1,100  feet, 

^  to  leave  an  opening  between  their  outer  ends  of  235  feet  in  the 

The  space  inclosed  by  the  piers  measures  about  14  acres,  and 

bceh  dredged  by  the  (government  to  affbrtl  12  to  13  feet  at  low 

tw.   The  harbor  of  refuge,  so  called,  is  a  harbor  in  n^imo  only,  but 

•crve  to  protect  the  canal  entrance.    When  the  seas  are  rough  ves- 

^n  not  anchor  there,  and  must  pass  through  the  canal  to  a  harbor 

lOge  in  Sturgeon  Bay.    The  narrow  width  of  the  canal  forbids  its 

^ttftnch  tinaes  for  the  accommodation  of  vessels.    All  must  go  inside. 

"  provide  in  Lake  Michigan  a  secure  entrance  to  the  canal  and  pas- 

tbence  to  Sturgeon  Bay,  works  must  bo  built  (and  channel  exca- 
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vated  to  18  feet  depth)  exterior  to  existing  works,  at  a  probable 
$700,000  to  91,000,000. 

The  nature  aiul  loeation  of  such  works  have  uot  been  studied  in 
tail  for  want  of  the  information  to  be  derived  from  further  surveys 
observations. 

The  above  sum  is  so  large  that  it  seems  proper  testate  it  ia  this 
uection  for  the  Information  of  Congress  when  considering  the  ex[ 
ency  of  the  Government's  assuming  control  of  the  canal  and  its  fa 
improvement. 

An  examination,  section  by  section,  of  the  original  act  of  Cod 
approved  April  10, 1866,  will  show  how  the  State  of  Wiscoasiu  Las 
formed  its  trust  toward  the  Government,  and  how  the  canal  comi 
has  carried  out  its  obligation  to  the  State. 

Section  1. — A  land  map,  containing  the  location  of  the  selected  la 
was  presented  for  the  examination  of  the  Board  by  the  canal  compa 
which  indicated  that  all  the  lands  lay  within  a  circle  having  its  ce 
at  canal  entrance  on  Sturgeon  Bay,  and  described  with  a  radios  of 
miles.  Some  of  the  lands  were  noted  in  isolated  qnarter^ections,  w 
others  were  in  large  bodies,  more  or  less  widely  separated.  It  w 
have  been  impnicticable  now  to  test  the  accuracy  of  the  selections. 

Section  2. — ^The  action  taken  by  the  State  of  Wisconsin  on  the  act^ 
Congress,  April  10,  1806,  was  delayed  for  nearly  two  years  after  tlli 
passage  of  the  act,  and  was  then  legislative.  The  provisions  of 
section  appear  to  have  been  complied  witb. 

Section  3. — This  section  was  only  partially  complied  with.  On 
2, 1867,  a  map  showing  '^  route  of  said  canal  and  the  plans  of  the  b 
water  and  harbor"  was  filed,  with  letter  from  the  governor,  April 
1867,  in  the  office  of  the  Commissioner  of  the  General  Land  Office. 
March  10, 1873,  a  second  map,  in  lieu  of  the  one  approved  and  filed 
1867,  was  filed,  showing  ^Hhe  plans  of  the  piers  for  the  harbor  and  1 
rente  of  the  canal"  (Exhibit  X,  Map  A).  The  first  map  tiled  gave  dia 
ings  and  specifications  for  a  canal  100  feet  wide  at  the  bottom,  with 
vetted  banks  throughout  and  a  harbor  in  Lake  Michigan,  while 
second  map  showed  only  the  route  of  the  proposed  canal  and  a  new  fonf 
of  protection  of  canal  entrance,  and  omitted  to  give  any 'details  of  co» 
struction  (Exhibit  X,  Map  B). 

Section  4. — It  has  already  been  stated  how  this  section  has  been  if 
uored.  Notwithstanding  the  act  of  Congress  required  the  canal  to  U 
completed  within  three  years  after  the  passage  of  the  act  under  penalfl 
of  a  reversion  to  the  United  States  of  the  lands  unsold,  the  canal  cor 
pany  did  not  commence  operations  till  six  years  thereafter.  In 
mean  while,  however,  the  limit  of  completion  had  been  extended 
Congress  to  April  10,  1874.  When  this  last  date  was  reached  the  can 
company  had  not  completed  one-fourth  of  the  construction,  and  there 
fore  had  not  become  entitled  to  any  land  under  the  State  act  of  accept 
ance  of  the  grant,  and  no  patent  had  been  issued. 

Congress  passed  no  subsequent  law  extending  the  grant,  though  a  me- 
morial (Exhibit  I),  dated  February  6, 1877,  was  sent  to  Congress  bj  the 
legislature  of  the  State  of  Wisconsin,  asking  for  an  extension  of  three 
years  and  for  an  appropriation  of  $100,000  in  money. 

This  memorial  says  that — 

Owinff  to  the  depreciation  of  said  grant  iu  consoqaonco  of  the  destrnctive  fire  of 
1871,  which  destroyed  much  of  tbe  timber  thereon,  •  *  *  the  company  has  been 
Quabie  to  raise  means  to  prosecute  the  work. 

Attention  is  invited  to  the  fact  that  the  appraisal  of  the  grant  by  a 
commission,  of  which  the  president  of  the  canal  company  was  a  mem* 
ber,  was  made  in  August,  1874,  threeyears  after  the  said  fire  (Exhibit  F). 
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is  novr  stated  by  the  canal  coiopauy  that  no  farther  efifort  was 
for  the  extension  of  the  land-grant  act,  as  the  circait  coutt  of 
»ta  had  deeided  in  the  case  of  Saint  Croix  Bailroad  grant  (Dil- 
C.O.  Bep.  Dist.  Minn.,  1872,  p.  398),  that— 

lands  do  not,  ip^ofactOf  revert  to  the  Uaited  States  by  mere  failaro  to  build 
id(r&itroad  i^rant)  withia  the  period  prescribed  in  the  act  of  Congress;  to 
\fhit  forfeiture,  aome  act  on  the  part  of  the  General  Government  evincing  an  in- 
to take  advantage  of  sach  failare  is  essentia]. 

ariseB  a  question  of  law  which  the  Board  does  not  feel  compe- 
to  dedde  upon,  and  therefore  limits  itself  to  a  simple  statement  of 

5. — ^This  section  was  not  complied  with  (Exhibit  A ).    From  the 
nature  of  the  grant  of  land  which  was  made  to  aid  in  the  constrnc- 
of  the  canal,  the  payment  of  money  by  the  Government  on  assnm- 
[diarge  of  the  canal,  to  the  State  in  reimbursement  with  legal  inter- 
Ifcr  alleged  advances  by  the  State  in  excess  of  net  receipts  from  land 
presupposes  that  the  State  has  carefally  audited  the  accounts  for 
of  lands  and  for  constniction,  and  approved  them  as  well  as  the 
Is  pursaed  by  the  canal  company  in  either  particular.    The  State 
not,  io  liEMst,  audit  any  account  either  of  construction  or  sale  of  land 
Lfhissnbjectwili  be  further  considered  under  the  head  of  "costof  con- 

6. — ^Thifif  section  was  not  complied  with,  for  its  provisions  re- 
that  the  said  ship-canal  should  be  100  feet  wide,  and  not  less  than 
feet  deep.    The  phraseology  of  the  section  might,  on  first  reading, 
somewhat  vague,  but  the  obscurity  disappears  when  it  is  care- 
examined  with  reference  to  the  requirements  of  a  navigable  width 
ship-canaL 

Ihe  interpretation  given  to  it  by  Maj.  D.  0.  Houston,  Corps  of  En- 
ilMen  (Report  Chief  of  Engineers,  1873,  page  171),  namely,  that  the 
Iqiired  width  should  be  measured  on  the  canal  botUmij  should  be  kept 
llfeind  when  considering  the  State  decision  which  defined  the  dimen- 
ites  ior  the  canal. 

I  The  river  and  harbor  act  approved  March  3,  1871,  contained  pro- 
HAmfora 

farey  for  a  ship-canal  from  the  head  of  Sturgeon  Bay,  Wisconsin,  on  the  line  now 
Medscrosi  the  Portage  through  the  timber  to  the  shore  of  Lake  Michigan,  with 
litiBtttcifor  confltmcting  the  same  100  feet  wide  and  13  feet  deep. 

iUwiU  be  observed  that  this  act  was  pasced  over  one  year  before  the 
Btmgeott  Bay  and  Lake  Michigan  Canal  Company  began  work  under 
tt^State  act  of  1868  accepting  the  Government  land  grant.  It  is  not 
MWrn  under  what  influences  the  direction  of  this  snrvoy  to  bo  made  by 
fc  United  States  was  incorporated  in  the  law,  but  the  effect  was  to  re- 
Bwc  the  canal  company  of  the  expenses  of  a  detailed  survey,  the  prepa- 
B^fMi  of  the  necessary  charts,  and  the  formation  of  the  estimates  for 
w  cost  of  the  canal  construction.  The  survey  was  made  during  the 
•■inierof  1871,  nnder  the  direction  of  Major  Houston,  Corps  of  Engl- 
iKit,  who  says  in  his  report  (Report  Chief  of  Engineers,  1872,  page 
HI),  that "  the  proposed  canal,  for  which  estimates  are  submitted,  is 
"Jfeet  wide  at  the  bottom,  and  13  feet  deep." 

Jw  language  of  the  act  of  April  10, 186G,  is  identical  with  that  of 
jarch  13, 1871,  in  regard  to  the  dimensions  of  the  canal,  and  Major 
wgtou  interprets  the  language,  referring  to  width,  to  mean  100  feet 
2«cat  the  bottom.  No  exception  seems  to  have  been  taken  to  this  in- 
iHpcvtation  by  any  one  in  authority. 
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The  line  of  the  canal  loute  locomiuonded  by  Major  Ilonston  was 
ticaUy  adopled  by  the  State,  but  the  majority  of  the  committee  on 
affairs,  WiscoDsin  legislature,  under  date  February  21,  1879  ( 
Chief  of  Engineers,  1879,  Part  II,  page  149G,  Exhibit  H),  report  tha 
canal  company  did  not  adopt  the  Government  plans  and  specifics 
but  others  which  provided  for  a  canal  100  feet  wide  at  the  icater'M 
face  and  13  feet  deep.    The  reason  given  for  this  change  waa  that 
State  had  been  disappointed  in  securing  an  additional  land  grant 
the  Government. 

The  change  was  therefore  dictated  by  economy,  at  the  expensej 
canal  efficiency.  The  canal  as  eventually  completed  was  neither  I 
feet  wide  at  the  bottom  nor  13  feet  deep  throughout. 

The  canal  company  was  not  in  ignorance  of  the  Govemmeot  pbj 
and  specifications,  for  its  chief  engineer,  who  had  charge  of  all  the  wv 
done  on  the  canal,  from  the  beginning  to  the  end,  was  Mr.  William  I 
Gasgrain,  who  had  made  in  1871,  under  the  direction  of  Maj.  D.  G.  IIoi 
ton,  the  first  detailed  survey  across  the  isthmus,  by  which  was  ddf 
mined  the  most  feasible  route  for  the  canal,  and  hacl  prepared  the  oa! 
mates  for  the  cost  of  construction. 

COST  OF  THE  CANAL  CONSTRUCTION. 

The  sturgeon  Bay  Ganal  is  an  open  cut,  without  locks  or  gates,  an 
the  unstable  banks  are  revetted  for  only  a  part  of  the  canal  length,  f^ 
canal  company  has  no  visible  properly  there  except  the  canal  itiri 
The  original  acts  of  the  State  of  Wisconsin,  March  10, 1868,  and  ad 
ceeding  acts  on  the  same  subject,  constituted,  and  in  effect  recogniaal 
a  contract  with  the  canal  company  to  do  for  the  State  a  certain  spediK 
work  for  the  consideration  mentioned  in  the  original  act,  viz,  the  gnq 
of  200,000  acres  of  public  lands. 

The  cost  of  the  canal  construction  was  made  the  subject  of  an  cxaii 
ination  by  a  Board  of  Engineers,  constituted  by  Special  Orders,  No.  9 
Headquarters  Gorps  of  Engineers,  Washington,  D.  G.,  June  6, 1882;  j 
obedience  to  a  resolution  of  the  Senate  of  tbe  United  States,  March  I 
1882.  We  respectfully  in  vite  attention  to  tlie  report  of  that  Board,  wi< 
its  accompanying  papers  (Report  of  Ghief  of  Engineers,  1883,  Part  11 
page  1657,  Exhibit  A). 

It  is  learned  therefrom.  On  the  statemen tof  the  governor,  that  theJegk 
lature  of  the  State  of  Wisconsin  had  failed  to  comply  with  section  5  < 
act  of  Gongress  of  1866,  which  required  that  the  said  ^'  legislature  sbool 
cause  to  be  kept  an  accurate  account  of  the  sales  and  net  proceeds  ll 
the  lands"  granted  by  the  said  act,  and  of  '<  all  the  expenditures  in  lb 
construction,  repairs,  and  operating  of  said  canal,  and  of  the  esrumfi 
thereof,  and  shall  return  a  statement  of  the  same  annually  to  tbe  Secrfe 
tary  of  the  Interior." 

The  details  of  the  sale  of  the  lands  and  the  construction  of  the  ciind 
were  imposed  entirely  upon  the  Sturgeon  Bay  Ganal  Gorapany,anil 
they  alone  possessed  the  records  relating  to  the  net  proceeds  of  <ft« 
lands  and  the  cost  of  construction  of  the  canal. 

The  information  which  the  present  Board  has  received  in  rc/jarJ  to 

the  canal  excavations  has  been  derived  from  written  statements  froaj 

.  the  canal  company.    Independent  computations  have  also  been  based 

■  on  the  original  survey  of  1871  and  on  two  subsequent  surveys,  ooe 

made  by  direction  of  the  Board  of  United  States  Engineers  in  1882,  and 

the  othrr  under  the  direction  of  this  Board  in  September,  18S6. 

The  low- water  reference  for  the  year  1847  was  adopted  in  the  prepara- 
tion of  the  charts  of  the  three  8urveyS|  80  that  the  compatations  for  the 
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kFations  reqnired  along  the  liae  of  the  canal  aud  iu  the  bay  conld 
ly  made  for  comparison. 
followiDg  are  the  results  obtained : 

in  or    KXCAYATI0N8    R£QUIRRD  TO  MARK  A  CANAL  lOQ  FKKT  WIDE  AT  BOT- 
»](  AXD    13    FRET   DKEP,   REVETTED   TORODGIIOUT,  AFFORDIXO   APPROACHES  OF 
:aL  width  and  depth  prom  bay  AVD  LA.KB. 

I.  Sonrey  by  Mig.  D.  C.  Houston,  Corps  of  Eugioeers : 
Cxeavatioiw,  wet  and  dry,  in  situ cubic  yards..      896,000 

■mMATBS  or  THE  EXCAVATIONS  REQUIRED  TO  BE  MADE  TO  GIVE  TUB  CANAL  AS 
Fn  KZUTKD  IX  1882  AND  1886,  BASED  OX  SURVEYS  MADE  IX  THOSE  YEARS,  RE- 
bvBCTITKLT.   BY  DIRECTION  OF  THE  BOARD  OF  ENGINEERS. 

kl  Surrey  by  liig.  U.  IL  Robert^.Corps  of  Engineers : 

I     ExesTatuma^  wet  and  dry,  in  situ cubic  yards..  1,039,000 

WtL  Surrey  by  Capt.  C.  E.  L.  B.  Davis,  Corps  of  Engineers : 

r     ExfmTmtiooey  wet  and  dry,  in  situ cubic  yards. .  1,064,441 

[  The  eanal  company  claims  that  in  excavating  a  canal  100  feet  wide 
H  ibe  water-surface  and  13  feet  deep,  only  partially  revetted,  the  ex- 
cavation equaled  1,147,024  cnbic  yards. 
It  is  here  noted  that  the  number  of  cnbic  .yards  paid  for  by  the  com- 
ty  exceeds  the  amount  of  the  estimates  for  the  work,  and  in  this  cou- 
on  several  circumstances  are  to  be  mentioned.  The  canal  as  exca- 
was  smaller  than  as  estimated  for.  The  official  inspector,  Mr. 
,  reported  to  the  governor  of  Wisconsin  (Exhibit  P)  that  iu  one 
of  the  work  the  excavation  was  not  well  managed.  The  great 
in  Chicago  destroyed  most  of  the  Government  records,  and  some  of 
ife  estimates  are  prepared  from  incomplete  data.  These  attempts  at 
OdaoatioD  of  discrepancies  are  made  in  fairness  to  all  concerned. 

The  written  certified  statement  furnished  by  the  canal  company  (Ek 
kbit  A)  shows  that  the  disbursements,  which  might  have  been  legiti- 
Mtely  charged  against  continuous  canal  construction  account  to  Oc- 
Mer  10, 18S2,  were  $342,762.99;  but  this  amount  includes  $30,510.01 
kr  overseeing  and  incidental  expenses,  chief  engineer,  from  May  5, 
B72,  to  December  3,  1881,  calculated  without  rebate  for  the  three 
years,  1874-1877,  during  which  work  was  suspended,  when  in  the  opin- 
ko  of  the  Boardall  expenses  should  have  been  stopped.  The  means  pro- 
vided for  the  work  amounted  to  $400,335.51,  including  the  net  proceeds 
Vmng  from  the  sale  of  the  Government  land  grant,  amounting,  by  the 
aompany^s  statement  (Exhibit  A),  to  $344,087.17  (after  deducting  the 
ttpensea  of  the  land  department,  $33,278.05);  the  insignificant  sub- 
ieription  to  the  capital  stock  of  the  canal  company  amounting  to  $2,665, 
•nd  the  sum  of  $58,983.34  temporarily  loaned,  1872  and  1873,  by  the 
Kockholders  to  the  company. 

The  company  borrowed  in  1876  from  the  Third  National  Bank,  New 

York  City,  $41,500,  but  this  sum  was  repaid,  with  interest,  August  22, 

1S7S,  out  of  sales  from  lands,  and  should  not  enter  the  expense  account. 

The  year  1874  was  the  critical  period  in  the  experirnce  of  the  com- 

ey.  It  had  received  in  September  a  patent  for  32,347  acres  of  fine  tim- 
land,  but  the  financial  disturbances  throughout  the  country  gave  a 
poor  demand  for  it,  and  it  was  found  impracticable,  owing  to  tbo  strin- 
gency of  the  money  market,  to  raise  money  by  mortgages.  The  result 
VM  that  the  company  suspended  work  till  1877,  during  which  year 
ttl^s  were  made,  after  pubUo  advertisement,  by  auction  or  otherwise, 
aad  the  sum  of  $95|9a2.67  was  realized,  including  $4,977.51  from  tres- 
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passes  upon  land  grant.    The  company  was  thus  enabled  to  liquid 
all  outstanding  liabilities  and  to  resume  work  under  favorable  aaspf' 

The  sales  of  the  succeeding  land  patents,  notwithstanding-  the 
prices  at  which  the  last  70,000  acres  were  dispose^  of,  made  ample  iw 
vision  for  carrying  the  work  to  completion  without  the  necessity  for  fa 
thcr  loans  from  the  stockholders. 

In  the  company's  account  (Exhibit  A)  it  will  be  noticed  that  tliei 
loans,  which  aggregated  $58,9S3.34,  were  capitalized  into  stock  at  pi 
September  10,  1873,  and  10  per  cent,  compound  interest  compote 
thereon  to  December  1, 1882,  by  which  the  original  sum  of  $58,983J 
was  swollen  to  $140,383.58. 

The  time  actually  consumed  in  work  was  about  six  years,  bat  it  ws 
not  continuous,  and  the  methods  pursued  made  the  expenses  aonece 
sarily  large.  The  work  was  done  at  irregular  intervals  during  nil 
years  or  more  with  the  evident  determination  of  the  canal  compaa 
that  the  proceeds  from  the  sales  of  the  land  grant  should  provide  tk 
working  capital,  and  that  assessments  upon  the  stockholders  shonld  i 
made  only  when  such  advances  became  absolutely  essential  to  haste 
to  completion  an  additional  one- fourth  part  of  the  canal  excavation  fc 
the  procurement  of  an  additional  patent  of  land. 

This  method  of  doing  work  involved  a  hasty  and  injudicious  sale  c 
the  land  ;  it  relieved  the  company  from  using  the  private  money  of  th 
stockholders,  but  at  the  same  time  reduced  its  ultimate  assets,  and  be 
sides  prolonging  the  work  gave  rise  to  unnecessary  expenditures  fo 
salaries,  office  expenses,  etc. 

The  long  delay  in  constructing  the  canal,  and  the  apparent  indiffei 
ence  of  the  public  to  the  matter  at  the  present  time,  lead  the  Hoard  U 
think  that  the  importance  of  this  port  to  the  general  commercial  inter 
ests  of  that  section  have  not  been  as  great  as  have  been  sometimes  rep 
resented,  and  that  there  was  a  speculative  interest  in  the  land  grant 
which  had  no  connection  with  commerce. 

The  land  was  sold  by  the  canal  company.  Before  any  sales  were  mad< 
the  land  was  appraised  by  intelligent  commissioners,  one  of  whom  n 
now  president  of  the  company.  The  amount  of  the  appraisal  was  nearlj 
$600,000.  The  net  proceeds  of  sales  were  less  than  $350,000.  Wbethei 
a  greater  sum  would  have  been  realized  had  the  lands  been  sold  directl5 
by  the  United  Stfites  or  by  the  State  of  Wisconsin  can  not  be  knoww. 
It  is  believed,  however,  that  it  would  have  been  very  much  better  hud 
that  method  of  sale  been  adopted  and  nothing  done  on  the  work  upou 
the  canal  until  a  sufficient  sum  should  thus  have  been  obtained  for  l>e- 
ginning  and  probably  completing  the  canal ;  and  there  would  have  Ix^Q 
no  such  lien  on  the  canal  as  is  now  presented,  which  consists  of  ad- 
vances by  members  of  the  company,  with  interest  heavily  compounded 
thereon. 

The  first  two  ]mtenta  of  land  issued  to  the  company  called  for  100,000 
acres,  or  one-half  the  grant,  at  an  appraised  valuation  of  $341,905,40,  Ibe 
residue  of  the  grant  being  appraised  at  $235,677.98.  The  lands  were  Dot 
of  equal  value,  and  wore  grouped  into  four  classes,  the  value  i>er  acre  of 
laud  in  each  class  being  appraised  at  $1.50,  $3.50,  $2.50,  and  $1.50,  re- 
spectively, and  each  patent  issued  was  made  up  of  a  certain  proportion 
of  land  selected  by  the  Civnal  company  from  each  class  (Exhibit  F). 

The  committee  appointed  by  the  State  legislature  in  1876  to  iuvosii 
gate  the  subject  of  land  selections  reported  (Exhibit  G)  that  the  *' first 
nnd  second  classes  were  appraised  too  low,  and  the  third  and  fourth 
classes  too  high,"  and  that  the  grant  was  ^' ample  to  complete  the  work." 
However  this  may  be,  the  company  seems  to  have  selected  first  die 
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Kk  which  would  have  the  readiest  sale,  and  the  first  three  patents 
tauiedf  it  ia  4)elieved,  all  the  lands  which  were  of  i^ecial  value. 
I    The  oanal  eonstmetioD  and  makKenaBce  aocoant  shoald  stand  as  fol- 
)p«8  (Exhibits  A  and  B) : 

KECEIPTS. 

5et  roeeipts  from  lands  (Exhibit  A)  October  10,  1882 '. |344, 687. 17 

let  receipts  from  lands  (Exhibit  A)  October  10,  1882,  to  October  1, 1886.        1, 193. 61 

Csnal  toUa,  January  1,  1882,  to  October  10, 1882 14,016.76 

Canal  tolls.  October  10,  1882,  to  October  1,  1886  (Exhibit  B) 73,343.41 

Total 438,240.95 

DISBURBEMBNTS. 

if  or  construction  to  October  10,  1882  (Exhibit  A) |342, 762.99 

jCanal  operating  expenses  to  September  1,  1882  (Exhibit  A) 8, 542. 30 

Cs&al  operating  expenses  from  September  1,  1882,  to  October,  1886,  re- 
psiis,  laud  department,  and  salaries,  etc.  (Exhibit  B) 86,432.24 

Total 377,737.53 

let  leoeipts  in  excess  of  legitimate  disbarBemeuts 55, 503. 42 

After  the  acceptance  by  the  State  of  the  land  grant,  and  daring  the 
proeees  of  construction  of  the  canal,  the  Government  of  the  United 
States  expended  $3,589.46  in  making  a  survey  and  estimates  for  canal 
eMHtmctioD,  and  $160,000  in  building,  on  Lake  Michigan,  works  for  the 
yioiectiou  of  the  canal  entrance,  and  has  appropriated  $20,000  more 
for  the  same  object. 

T3iese  obligations  were  imposed  upon  the  State  by  the  original  act 
^•listing  the  land,  and  their  subsequent  assumption  by  the  Government 
My  be  regarded  as  additional  bounties  to  the  State. 

Uiere  are  no  returns  tcur  tolls  collected  during  the  years  1879, 1880, 
1881,  before  the  canal  was  turned  over  to  the  State,  but  the  records 
(Exhibit  W)  show  that  547,852  tons  passed  through  during  those  years, 
vhidi,  at  3  cents  per  ton,  the  lowest  rates,  would  give  $16,435.50,  ex- 
dngire  of  towage.  The  net  proceeds  from  canal  tolls  and  towage  from 
J«iitiary  1,  1882,  to  October  1, 1886  (Exhibit  B),  were  $87,360.17,  and 
the  disbursenients  for  operating  and  repairs  were  $30,438.43,  leaving  a 
credit  balance  on  this  account,  for  the  years  1882<rJ886,  of  $56,921.74. 
Bttiing  the  years  1882-1886,  the  sum  of  $64,149.20  was  paid  to  the 
itodLholders  of  the  canal  company  (oral  statement  of  treasurer  of  canal 
^^wpftny)«i  in  reimbursement  for  the  loans  made  in  1872-1873,  to  the 
company  to  enable  it  to  complete  the  first  quarter  of  the  canal  constrno- 
tioQ.  The  balance  to  the  credit  of  the  canal  company  October  1,  1886, 
was  $10,712.90,  including  $6,156.36  cash  in  bank  (Exhibit  B). 

The  Board  agrees  with  the  Board  of  1882  (Eeport  Chief  of  Engineers, 
1^,  Part  111,  page  1661)  in  saying  that  the  object  of  section  5  of  act 
^  Congress  April  10, 1866,  could  be  entirely  defeated  if  salaries  for 
the  various  officers  of  the  Sturgeon  Bay  (Janal  Company  could  be 
charged  as  an  essential  part  of  the  expense  of  the  State  for  the  '*  con- 
^tntetion,  repairs,  and  operating  of  said  canal.'' 

Ab  the  United  States,  by  going  beyond  the  original  intent  of  the  grant 
(wUdi  if  well  managed  might  have  sufficed  to  complete  the  canal),  con- 
cocted an  entrance  to  the  canal  at  a  cost  of  more  than  $160,000, 
^ittreby  making  the  property  a  more  valuable  one  than  it  otherwise 
^^Niki  have  been,  except  through  an  equal  outlay  by  the  isompany,  is 
M  the  United  States  then  entitled  to  an  equitable  proportion  of  the 
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annaal  proceeda  of  the  use  of  the  canal  f  And  should  not  this  oaUagj 
be  a  fair  offset  to  the  claim  of  the  company  to  reimbursement  to  tM 
extent  of  $150,000  as  proposed  in  the  Senate  of  the  United  States  atita 
last  session,  especially  as  this  large  sum  has  been  mainly  piled  up  bj 
illegal  compound  interest,  and  the  real  cash  advances  have  been  nearly 
already  reimburse  f 

COMMERCIAL  CHARACTER  OF  CANAL. 

There  is  a  narrow  channel  through  the  canal,  as  constructed,  which 
has  a  depth  of  nearly  13  feet,  low- water  stage  1847,  which  is  equal  to 
the  depth  sought  to  be  obtained  at  the  principal  improved  harbors  on 
Green  Bay,  but  is  3  feet  less  than  that  which  commerce  requires  for  the 
large  ports  on  the  Great  Lakes.  The  tonnage  which  has  heretofore 
passed  through  the  qanal  is  believed  to  have  been  almost  exclusively 
by  vessels,  barges,  and  tows  employed  in  transporting  the  products  €t 
the  mills  located  on  Green  Bay,  or  the  supplies  necessary  for  their 
maintenance,  and  those  for  the  population  dependent  npon  the  Inmb^ 
interest. 

It  would  be  interesting  to  separate  the  tolls  into  two  sums ;  one  con- 
sisting of  the  amounts  paid  by  vessels  belonging  to  or  in  the  service  of 
persons  connected  with  the  canal  company ;  and  the  other  of  the 
amounts  paid  by  vessels  using  the  canal  because  of  its  advautages,  in 
time  and  couveuience,  and  sometimes  in  safety,  over  the  old  longer  way 
between  Green  Bay  and  Lake  Michigan.  This  could  only  be  done  by 
a  careful  analysis  of  the  information  supx>osed  to  be  contained  in  the 
toll-records  of  the  company,  which  the  Board  has  not. 

Since  the  yield  of  timber  on  Green  Bay  has  diminished,  and  the  mills 
have  begun  to  locate  their  pile  yards  near  the  points  of  manufacture  for 
the  shipment  of  their  products  direct  by  rail  to  the  points  of  demand, 
the  tonnage  for  this  class  of  exports  has  decreased,  and  the  advantages 
of  the  canal  to  the  mill  companies  have  proportionately  declined.  It  is, 
therefore,  not  a  matter  of  surprise  that  the  time  has  come  when  the  sub- 
ject of  transferring  the  canal  to  the  Government,  for  maintenance  and 
repair,  should  be  agitated. 

In  the  near  future  some  disbursements  for  repairs  and  dredgfing  may 
be  expected  for  which  present  or  increased  tolls  may  be  inadequate 
and  would  call  for  advances  from  the  canal  company — if  the  control  re- 
mains vested  in  it — and  those  it  would  probably  be  unwilling  to  meet 

The  result  would  be  a  lessening  of  the  value  of  the  canal  and  of  the 
benefits  arising  from  its  construction.  The  extensive  country  rich  in 
minerals,  tributary  to  Green  Bay  on  the  north  and  northwest,  and  that 
which  may  be  made  tributary  to  it  by  the  completion  of  the  projected 
Fox  and  Wisconsin  Canal  and  River  Improvement  (now  nearly  finished 
westward  to  Montello,  Wis.,  only,  with  6  feet  water,  distant  131  miles 
from  Green  Bay),  will  always  make  of  Green  Bay  an  important  com- 
mercial highway,  and  of  the  Sturgeon  Bay  Canal  a  valuable  line  of  in- 
tercommunication with  Lake  Michigan,  which  should  be  as  free  to  ship- 
ping as  any  of  the  channel- ways  connecting  the  Great  Lakes. 

The  Board  is  fully  sensible  of  the  advantages,  present  and  prospect- 
ive, of  the  Sturgeon  Bay  Canal,  but  it  can  not  omit  saying  that  without 
extensive  improvements  to  it  and  at  its  outlet  into  Lake  Michigan, 
already  alluded  to,  it  will  never  be  utilized  in  a  great  degree  as  a  har- 
bor of  refuge.  Admitting  that  it  could  be  entered  by  vessels  of  13  feet 
draught  or  less  in  a  storm  without  any  additional  improvements — which 
would  be  very  hazardous — the  capacity  of  the  canal  is  too  restricted  to 
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vesaels  to  anchor  or  tie  ap  in  it;  they  must  all  go  into  Stnrgeon 
for  shelter. 
While  the  canal  is  not  a  harbor  of  refuge,  it  is  a  means  of  access  to 
a  harbor  in  Sturgeon  Bay.    In  this  respect  its  utility  depends  upon 
ease  and  facility  with  which  vessels  can  enter  it. 
Sturgeon  Bay  is  a  harbor  of  refuge  of  rare  and  exceptional  value,  but 
of  ehief  advantage  to  the  vessels  belonging  in  Green  Bay,  whose  sail- 
ooarses  always  find  them,  on  the  gathering  of  a  storm,  close  inshore, 
^ble  to  tho  canal  entrance. 
A  harbor  of  refuge  for  vessels  navigating  Lake  Michigan,  and  pass- 
to  the  other  larger  lakes,  is  needed  on  the  west  side  of  Lake  Michi- 
,  between  Porte  des  Morts  and  Milwaukee ;  and  the  construction  of 
sive  works,  exterior  to  those  now  at  the  entrance  to  Sturgeon  Bay 
al,  the  enlargement  of  the  canal,  and  the  excavation  of  a  conven- 
t  basin,  woald  convert  Sturgeon  Bay  into  a  secure  place  of  shelter 
the  larg^t  vessels  of  the  lakes,  whose  benefits  would  be  enjoyed 
one  time  or  other  by  the  greater  part  of  all  the  shipping  which  ever 
€8  to  Lake  Michigan. 
The  data  for  giving  a  close  estimate  of  the  cost  of  the  work  herein 
"ned  are  incomplete  and  imperfect,  and  the  Board  only  alludes  to 
accessory  improvements  as  one  of  the  probabilities  of  tho  future, 
may  follow  the  assumption  of  the  control  of  the  canal  by  the 
enunent. 
The  tonnage  of  the  canal  gradually  increased  (Exhibit  W)  from 
ffil  tons  in  1879  to  745,0(i0  tons  in  1882.  and  then  in  turn  declined 
nally  till  it  became  376,605  tons  for  1886,  returns  estimated  to  Oc- 
1.     It  is  not  probable  that  the  present  tonnage  will  be  much 
ged  during  the  next  few  years,  as  the  decline  in  the  lumber  ton- 
will  be  doubtless  compensated  for  by  that  due  to  the  gradual  in- 
in  the  population  of  the  tributary  districts,  and  in  the  extension 
if  the  manufacturing  and  mining  industries. 

It  would  be  advisable,  in  view  of  the  growing  need  of  a  harbor  of 
Migeon  the  west  side  of  Lake  Michigan,  for  the  Oovernment  to  as- 
|B&e  fall  and  complete  control  over  the  canal,  its  future  improvement 
M  maintenance,  provided  the  United  States  may  be  guarantied  free- 
•■I  from  all  liability  for  any  expenses  incurred  by  the  State  of  Wis- 
iMiii,  or  by  the  canal  company,  in  the  construction  of  the  canal,  as  it 
•wtB  to  day,  whether  represented  by  capital  stock  or  any  other  kind 
t(  lieit  If  any  legal  or  equitable  incumbrance  exists  for  which  the 
teal  or  any  of  its  improvements  are  security  or  guaranty,  the  said  in- 
ttmbranoe  should  be  removed  by  the  State  before  the  Government  as- 
iin>tt  eontrol  of  the  canal  to  make  it  a  free  highway,  and  appropriates 
^oney  for  enlarging  it  to  fit  it  for  an  available  approach  to  a  harbor  of 
*fcge  in  Stnrgeon  Bay. 

This  recommendation  is  based  upon  the  belief  that  the  money  realized 
^^  the  sales  of  the  land  grant  and  from  the  tolls  collected  since  the 
^^  was  opened  have  been  ample,  if  economically  and  advantageously 
**^i  for  the  construction  and  maintenance  of  this  work  of  improve- 
fteut 

In  eonclnsion,  the  Board  would  call  attention  to  the  fact  that  it  is  in- 
**«ned  a  bridge  is  about  to  be  erected  under  State  law  over  this  water- 
^J»  with  such  an  arrangement  as  to  seriously  interfere  with  navigation. 

CONCLUSIONS  OP  THE  BOABD. 

(1)  If  the  peninsula  between  Green  Bay  and  Lake  Michigan  were  now 
« the  same  natural  condition  as  on  the  10th  of  April,  1886,  the  construe- 
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tion  of  a  canal  between  them,  on  or  near  the  line  of  the  existing  canal| 
wonld  be  a  proper  work  to  be  done  by  the  United  States  in  the  iuteresHI 
of  commerce  and  navigation ;  bat  the  United  States  should  not  be  madi 
to  become  responsible  foran  insufficient  canal,  encumbered  with  aheavyj 
jieu,  results  due  to  an  inefficient  agency  not  contemplated  by  the  origin 
-nal  act  or  recognized  by  any  subsequent  act  of  Congress. 

(2)  The  grant  of  land  donated  to  the  State  of  Wisconsin,  act  of  ApifLj 
10, 1866,  was  sufficient  to  have  built  tbe  Sturgeon  Bay  and  Lake  Michigan  \ 

'Canal,  and  should  the  Government  assume  control  of  the  canal,  no  pay- 
ment will  be  due,  equitably  or  legally,  for  the  construction  and  niainte* 
nance  of  the  canal. 

(3)  The  existing  depth  of  13  feet  in  the  canal  is  not  adequate  to  the 
*  demands  of  the  largest  class  of  vessels  on  the  Great  Lakes,  and  there- 
fore tbe  canal,  as  it  now  exists,  has  only  a  restricted  importance. 

(4)  The  canal  is  not  a  harbor  of  refuge  in  any  proper  sense,  and  at 
^best  is  only  an  approach  to  a  sheltered  bay  which  is  capable  of  conver- 
sion into  a  harbor  of  refuge. 

(5)  Sturgeon  Bay  is  the  true  harbor  of  refuge,  and,  to  make  it  avail- 
able as  such,  an  ample  basin  should  be  excavated,  the  canal  deei>ened, 
and  works  constructed  in  Lake  Michigan  exterior  to  the  existing  works 
of  protection  at  the  canal  entrance. 

The  conversion  of  Sturgeon  Bay  into  a  harbor  of  refuge  accessible 
through  the  Sturgeon  Bay  Canal  to  all  vessels  which  navigate  the  Great 
Lakes,  would  add  great  security  to  their  shipping,  and  maybe  regardea 
as  a  public  necessity. 

SI)  Whether  the  Government  assumes  control  of  the  canal  or  not,  the 
s  collected  on  the  vessels  using  it  should  not  exceed  the  actoal  cost 
of  operating  and  maintaining  the  said  canal. 
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G  G  14. 

IMFBOYEMENT  OP  AHNAPEE  HARBOR,  WISCONSIN. 

litiBated  eott  (see  Report  Chief  of  Engineers  for  1876,  Part  II,  pages  346-359  |175,000 
AffRViialed 155,000 

PrBTioQs  to  the  improvement  of  this  harbor  the  depth  of  water  at  the 
BOQth  of  the  Wolf  Biver  waa  only  about  2  feet. 

The  lower  portion  of  the  river  wa8  approximately  normal  to  the  trend 
of  the  lake  shore  until  within  aboat  60  feet  of  the  lake  when  it  tarned 
aibfaptly  to  the  northward  nearly  at  right  angles  to  its  previoas  course 
ad  emptied  into  the  lake  about  300  feet  above  the  location  of  the  pres- 
ent piers. 

The  project  of  improvement  adopted  in  1875  provided  for  the  forma- 
tiottof  a  small  artificial  harbor,  connected  with  the  lake  by  a  channel 
100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  construction  of  two 
pen  extending  from  the  shore-line  to  the  18  foot  contour  in  the  lake; 
iko  blasting  and  dredging  rock  from  the  river-bed  near  its  mouth  for 
A  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project  approved 
Beptember  27,  1884^  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  further  from  the  center  line  of  the  channel  than  the  old 
JMers,  and  will  afford,  when  completed,  a  200  foot  entrance  between  the 
pitheads. 

Tbe  artificial  channel  should  be  extended  a  short  distance  above  the 
present  site  of  the  highway  bridge,  which  the  city  in  that  event  will 
■wrc  to  a  point  higher  up. 

Krom  the  commeueement  much  trouble  has  been  experienced  in  carry- 
ing on  the  work  at  this  harbor,  owing  to  the  fact  that  a  private  party 

pmitlcd.  Printed  in  Honse  Ex.  Doc.  No.  106,  Forty-ninth  Congress,  second  session. 
tOnitted. 
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claims  to  own  the  entire  site  of  the  harbor  from  the  piers  up  to  the  hi| 
way  bridge.    This  man  was  the  owner  of  a  landing-pier,  from  which 
derived  a  handsome  revenue  before  the  Government  undertook  the  11 
provement  of  the  harbor.    He  has  built  a  warehouse>ust  in  the  rear' 
the  south  pier,  and  has  cootinued  to  make  his  own  cliarges  for  all  g< 
shipped  by  the  steamer  which  stops  there  three  times  a  week. 
Ahnapee  has  no  railroad  communication  and  as  this  man  man  claimsl 
own  the  land  on  both  sides  of  the  river,  no  one  can  reach  the  piers 
cept  as  he  may  direct. 

This  has  been  the  subject  of  various  official  reports  (see  Ex.  Doc.  S 
259,  H.  E.,  Forty-eighth  Congress,  second  session ;  also  Annual  Repoi 
of  Chief  of  Engineers  for  1877,  1878,  and  1885). 

It  was  doubtless  due  to  those  reports  that  the  river  and  harbor  act 
August  5, 1886,  appropriating  $15,000  for  continuing  the  improvem< 
of  Ahnapee  Harbor,  contained  a  proviso  that  none  of  the  money  so 
propriated  should  be  expended  until  wharfage  over  the  Groveromi 
piers  should  be  made  free. 

The  effort  of  the  citizens  for  free  wharfage  have  been  unsuecessfal, 
and  consequently  there  have  been  no  operations  carried  on  at  this  har- 
bor during  the  past  fiscal  year. 

In  1884  two  cribs  were  sunk  in  extension  of  the  north  pier  and  three 
in  extension  of  the  south  pier.  These  cribs  are  50  feet  further  from  the 
center  Hue  of  the  channel  than  the  old  piers,  and,  having  no  superstruct- 
ure, are  very  dangerous  obstructions. 

It  is  very  desirable  that  work  at  this  harbor  should  be  resumed,  and 
it  is  recommended  that  the  proviso  about  free  wharfage  be  omitted  from 
future  appropriations,  as,  after  the  channel  ha»  been  excavated  above 
the  present  site  of  the  bridge,  steamers  can  land  above  the  limits  of  the 
land  now  claimed  by  the  owner  of  the  warehouse,  and  his  monopoly 
will  then  be  ended. 

The  present  project  is  for  the  removal  of  rock  up  to  the  bridge  only. 
The  citizens  have  continued  rock  excavation  some  200  feet  further  op 
the  river,  making  a  channel  about  30  feet  wide  and  7  feet  deep. 

Whenever  work  is  resumed  at  this  harbor  a  modification  of  the  project 
is  recommended,  with  a  view  of  making  the  channel  above  the  bridge 
50  feet  wide  and  12  feet  deep,  and  that  drilling  and  blasting  at  first  be 
confined  to  the  improvement  of  the  channel  begun  by  the  citizens. 

The  estimated  cost  of  the  extension  is  as  follows : 

5,880  oubic  yards  rock  excavation,  at  $2.75 $16,170.00 

6/288  cubic  yards  mud  excavatioD,  at  16  cents 1,006.08 

Superintendence  and  contingencies 1,^3.93 

Total 19,000.00 

The  percentages  of  work  under  the  approved  project  accomplished 
are — 

Pier  construction : 

Substructure ^ 87 

Superstructure 76.4 

Dredging,  sand,  oto ; 60 

Rock  removal 76 

Length  of  north  pier,  J une  30, 1687 feet..  900 

Length  of  south  pier,  June  30,  1887 do l,l'iJ5 

Rock  removed  to  June  30,  1887 cubic  yards..  22,'^ 

Sand,  etc.,  removed  to  June  30, 1887 do....  82,343 

With  the  funds  asked  for  the  fiscal  year  ending  June  30, 1889,  it  is 
proposed  to  continue  the  work  of  blasting  and  pier  construction. 
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Money  statement 

JMy  1,1886,  amonnt  available $501.39 

[tooBnt  Impropriated  by  act  approved  August  5,  1886 .^ 15, 000. 00 

I  15, 501. 39* 
Mt  1, 1887,  amonnt  expended  duriDg  fiscal  year,  exdasive  of  liabilities 

outstanding  Jaly  1, 1886 67.97 

My  1, 18S7,  amonnt  available « 15,433.42 

IAmooQt  (estimated)  required  for  completion  of  existing  project*. 20, 000. 00 

Aoumnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  20, 000. 00 
Sabraitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  FOR  THB  TEAR    ENDING  DECEMBER    31,   1886,  AND  INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Vane  of  harbor,  Ahnapee,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
ifkt-hoQsey  Sturgeon  Bay  Canal,  Wiscoosin. 

(1)  Amonnt  expended  to  June  30,  1887 $139,566.56 

Amonnt  required  to  complete  improvement 20,000.00 

Annual  cost  of  preserving  and  maintaining 5,000.00 

P)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1871. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1871. 

Ve89el»  arrived  and  cleared 


• 

Arrived. 

Cleared. 

Sta^t^d. 

No. 
107 
203 

Ton». 
27,100 
53,000 

No. 
107 
201 

Tofu. 
27,100 

fcflta«T«iei»::-I.- .' l...y. 

53.785 

Talal 

810 

81,000 

808 

80,88S 

■ 

Ptiadpal  articles  of  import : 

Lumber feet,  B.  M. 

General  merchandise  and  provisions pounds. 

Micipal  Nicies  of  export : 

Posts  and  railroad  ties number. 

Gnin bushels. 

General  merchandise  and  provisions pounds. 

(3)  Amonnt  of  eommeroe  and  navigation  at  present  time. 

CdMMERCIAL  STATISTICS  FOR  CALENDAR  TEAR  1886. 

Veasele  arrived  and  cleared. 


10,000 
1,725,000 

390,000 
50,000 
63,150 


Arrived. 

Cleared* 

M-....I. 

No. 
290 
804 

Tont. 
83,150 
87,100 

No, 
289 
962 

Tone. 
83,100 

*"**ff  "l^tTlll i 

87,ooa 

ToM 

664 

170,250 

661 

170,100 
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Principal  articles  of  import : 

General  merchandise  and  provisions ^ pounds. .     10, 625,  i 

Hardware,  iron,  and  steel tons.. 

Coal do 

Principal  articles  of  export: 

Brick nnmber..  150,  < 

Grain bnshele..  4^,< 

Eggs dozen..  100, 

Posts  and  railroad  ties number..  337, 

General  merchandise  and  provision^ pounds..       l,901,i 

(4)  The  effect,  if  any,  of  work  thus  far  execut-ed  upon  the  rates  of  freight  and  im 

anoe,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  increased  harbor  facilities  have  had  a  favorable  effect  upon  rates  of  freight  ai| 
transportation,  while  rates  of  marine  insurance  have  probably  not  been  very  matel 
ally  changed. 

The  improvement  of  this  harbor  has  tended  to  increase  commerce  beyond  the  m 
ral  growtn  of  the  town,  as  a  comparison  with  other  places  of  about  equal  size  wh< 
there  are  no  harbor  improvements  would  show. 

There  ore  no  competing  routes  of  transportation. 

(5)  Prospective  odvantogecr  to  commerce  as  well  as  benefits  to  the  community  by  xl 

completion  of  the  proposed  improvement. 

The  commerce  of  this  port  has  increased  very  considerably  sinee  the  oommenoeiii^ 
of  the  work  here,  as  the  accompany iug  statistics  show,  and  benefits  boveaoeraei 
to  the  genelral  commerce  of  the  lakes  aod  to  local  interests  which  the  completion 
the  propoMd  improvement  would  inoreose. 


G  G  15. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1681,  page  2084)  ..  9200, 000.  Oa 

Appropriated  by  the  United  States 45,000.00 

Appropriated  by  local  authorities 8,04^7*2 

Total 53,048.73 

A  survey  of  this  harbor  was  ordered  by  act  of  Congress  approved 
June  14, 1880,  and  the  first  appropriation  was  made  March  3, 1881. 

The  project  of  improvement  consists  in  the  formation  of  a  channel 
from  a  point  about  2,000  feet  south  of  the  mouth  of  Kewaunee  Biver, 
through  a  spit  about  300  feet  wide,  affording  communication  between 
the  river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  par- 
allel pile-piers  are  to  be  constructed,  extending  to  the  18-foot  curve, 
with  dredging  between  and  through  the  cut  to  a  depth  of  14  feet. 

Under  the  appropriation  of  110,000,  approved  August  5, 1886,  a  con- 
tract, dated  October  19, 1886,  was  entered  into  with  Messrs.  Schwars 
&  Berner,  of  Green  Bay,  Wis.,  for  building  300  linear  feet  of  pile-pier. 
Work  under  this  contract  commenced  May  18, 1887,  and  up  to  June 
30, 1887, 100  linear  feet  have  been  completed  and  150  linear  feet  is  well 
under  way. 

By  hired  labor  and  purchase  in  open  market  additional  stone  filling 
was.  deposited  in  sections  10  to  14  of  the  north  pier  and  6  to  15  of  the 
south  pier,  about  200  cords  being  used  for  this  purpose. 

Nine  thousand  and  thirty-five  cubic  yards  of  material  were  also  re- 
moved from  the  harbor  by  the  United  States  dredges. 

The  south  pier  is  775  feet  in  length,  and  the  north  pier,  when  tbe 
present  contract  is  completed,  will  be  1,000  feet  long,  being  54  per  cent. 
of  the  approved  project. 


APPENDIX   OG ^REPORT   OF   CAPTAIN  DAVIS.  2041 

Odb  hoDdred  and  twenty-six  thoasaod  and  eleven  cubic  yards  of  ma- 
imi,  or  63  per  cent,  of  the  total  reqaired,  have  been  removed  by 

rrliere  is  9  feet  depth  of  water  at  the  CDtrance,  the  channel  between 
k  piers  being  aboat  100  feet  wide  with  a  depth  of  from  10  to  12  feet. 
b  old  river  bed  north  of  the  new  entrance  also  has  been  dredged, 
pnung  a  basin  475  feet  long,  150  feet  wide,  and  10  feet  deep. 
.11 18  doabtfnl  if  the  local  business  at  this  harbor  would  in  itself 
Mify  the  completion  of  the  improvement  It  will,  however,  afford 
mceetioo  for  vessels  in  stress  of  weather,  and  as  a  harbor  of  refuge 
b  completion  is  desirable. 

Sboold  an  appropriation  be  made  for  the  fiscal  year  ending  June 
1^1889,  it  is  contemplated  to  expend  it  in  further  pier  construction, 
pidging,  and  repairs  to  the  present  piers,  if  necessary. 

^h  of  north  pier,  Jnn630,  1887 feet..  800 

h of  aoath pier,  Jane  30, 1887 do...  775 

Itaibcr  of  cabio  yards  dredged  to  Jane  30,  1887 126,011 

Money  statement* 

I4y  1, 1S86, amoant avanable •     163.33 

ilMmt appropriated  by  act  approved  Augusts,  1886 10,000.00 

10, 063. 33 
Itly  1, 1887,  amotmt  expended  dnring  fiscal  year,  exclnsiye  of  liabilities 
OKtttanding  Jaly  1,  1j«6 2,404.49 

Ivij  1, 1887,  amoont  available * 7,666.84 

[Annint  (estimated)  required  for  completion  of  existing  project 146, 957. 28 

jAaioiuitthatcanbeprontabl^expendedinfl8calyearendingJane30,1889    50,000.00 
ifiabmxtted  in  compliance  witli  reqnirements  of  sections  2  of  river  and 
I  bartKff  acts  of  1866  and  1867. 


•f  proposals  reotived  and  opened,  September  24,  1886,  for  extension  qf  piere  at 

Kewaunee  SarboTn  Wiaoonain. 


▲rtiolM. 


_^    . — ^  tl.400  lliMM-  feet per  linear  foot. . 

•w  «ik  tlmlw  (10  iMT  12  inches  and  6  by  13 

^dMt).ao,lOOfeet.&M  perM,  aH.. 

***  tteber  (12  by  12  fachee),  600  linear  feet,  per 


ttektr  (6  bj  12  iBcbea),  700  linear  feet,  per 
foot 


f 


{pe  (^pe  pfausk,  3  by  12  inchea),  48.000  feet, 
Pkttk  <3  by  li  faMOica),'  1, 500  f(i>et,'per  M,  H, 


^ — •^SOeorda percord.. 

"itocbt  iron  aerew-bolts  and    tie-rods,  8,250 

'i  , per  pound.. 

inaapilDea,  S6S pounds do.... 

ToCO. 


si 
If 


10.20 

42.65 

.25 

.38 

37.00 

25.00 
4.25 

.10 
.10 


I" 

CI 


10.20 

50.00 

.27 

.14 

30.00 

18.00 
6.00 

.06 
.05 


8,149.20  I  8,223.70 


I* 

u 

■ 

CO 


$0.18 

48.00 

.24 

.16 

28.00 

14.00 
4.05 

.04} 
.04^ 


7,265.32 


i 


So 


$0.18 

45.00 

.23 

.13 

25.50 

16.00 
5.25 

.06 
.04 


7,303.80 


^-3 

as 

S3 


$0.23 

45.00 

.82 

.18 

35.00 

25.00 
6.90 

.06 
.06 


a»782.20 


^Accepted. 
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COMMERCIAX  STATISTICS   FOR   THB  YBAR   ENDING  DECEMBER  31,  1886,  AKD 
MATIOX  CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Name  of  harbor,  Kewauneej  Wis. ;  coUeotion  district,  ^ilwaokee.  Wis. ;  im 
light-bouse,  Twin  River  Point,  Wisconsin. 

(1)  Amount  expended  to  June  30,  1887 ^ $37,34L 

Amount  required  to  complete  improvement 146,957.^ 

Annual  cost  of  preserving  and  maintaining^ 6,40011 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvoment  began  in  188| 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1881. 

Vessels  arrived  and  departed:  Number,  267;  tonnage,  90,175. 

Principal  articles  of  import:  Approximate 

Apples,  beer,  salt,  and  coal .^ f5. 

Pork,  oil,  corn,  land  plaster,  etc 9,< 

Dry  goods,  groceries,  hardware,  machinery,  etc 115,  < 

Total 129,; 

Principal  articles  of  export : 

Lumber,  bark,  railroad  ties,  shingles,  and  wood 90, 

Buttet,  cheese,  egffs,  potat4)e8,  etc 8,! 

Hides,  tallow,  and  wool 4, 1< 

Grain 115,1 

Flour 20,' 

Total 238,i 

(3)  Amount  of  commerce  and  navigation  at  the  present  time: 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1886. 

Vessels  arrived  and  departed :  Number,  350 ;  tonnage,  95,000. 

Principal  articles  of  import :  Approxiiwrte  t»Ii». 

Apples,  fruit,  beer,  and  coal $7,000 

Pork,  oil,  com,  and  land  plaster 9.000 

Dry  goods,  groceries,  hardware,  and  machinery 125,000 

Total 141,000 

Principal  articles  of  export: 

Railroad  ties,  bark,  shinsles,  and  wood 80,000 

Butter,  cheese,  eggs,  and  poultry 15,000 

Hides,  tallow,  and  wool 10,000 

Wheat,  peas,  oats,  rye,  and  beans '. 125,000 

Flour,  feed,  and  bran 35.900 

Total 265.000 

(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  iDBa^ 

ance,  and  also  upon  the  rates  of  competing  routes  of  transportation : 

The  increased  harbor  facilities,  enabling  boats  to  enter  and  to  load  and  unload  from 
inside  docks,  have  had  the  effect  of  materially  reducing  freight  rates,  and  this  with 
no  competition  with  railroads. 

These  same  facilities  have  also,  without  doubt,  tended  to  reduce  the  rates  of  in* 
Burance,  although  to  what  extent  can  not  be  stated. 

There  are  no  competing  routes  of  transportation  to  this  port. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  commnnity  by  the 

completion  of  the  proposed  improvement : 

A  comparison  of  the  statistics  does  not  show  any  Very  material  increase  in  tho 
present  commerce  of  this  port  over  that  carried  on  in  1881,  the  time  of  eommenoinf 
the  work,  and  it  is  doubtml  if  the  local  business  at  this  harbor  would  in  itself  Jos' 
tify  the  completion  of  the  improvement.  It  will,  however,  afford  protection  for  ▼«■ 
sels  in  stress  of  weather,  and  as  a  harbor  of  refuge  its  completion  is  desirable. 


t 
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G  G  i6. 
IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

kiiiuted  cost  (see  Report  of  Chief  of  Engineers,  1871,  page  123) $g65, 588. 80 

tlff^nated 198,000.00 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1870,  con- 
fets  in  the  constraction  of  two  parallel  piers  extending  from  the  river 
|M>ath  to  the  18-foot  contour  in  Lake  Michigan,  and  dredging  between 
^m  to  a  depth  of  12  feet.  These  piers  are  now,  respectively,  1,810  and 
,710  feet  long.  For  a  length  of  about  1,000  feet  from  the  shore-line  of 
170  they  are  composed  of  piles,  and  the  distance  between  them  is  270 
it.  Beyond  this  they  are  composed  of  cribs,  the  width  between  which 
reduced  to  230  feet,  gradually  increasing  to  250  feet  at  the  outer 
tianoe. 

Daring  the  past  fiscal  year  no  work  has  been  done. 
lit  is  not  deemed  necessary  to  urge  an  immediate  completion  of  the 
piginal  project  which  would  require  an  extension  of  the  north  pier  of 
jiboDt  40O  feet  and  of  the  south  pier  of  about  500  feet. 

At  the  close  of  dredging  in  September,  1 885,  the  channel  was  reported 
to  have  a  depth  of  12  feet  and  a  width  of  about  180  feet. 

In  May,  1887,  it  wa^  reported  that  a  narrow  channel  existed  of  suffl- 
eieui  depth  to  admit  vessels  drawing  10  feet. 

Tlie  commerce  of  this  harbor  has  heretofore  been  merely  nominal, 
•early  all  the  freighting  having  been  done  by  rail,  but  since  the  pas- 
nge  of  the  interstate  commerce  law  efforts  have  been  made  to  get  the 
Coodrich  Transportation  line  of  steamers  to  run  to  this  port,  therefore 
tte  work  contemplated  during  the  fiscal  year  ending  June  30,  1889, 
^odd  an  appropriation  be  made,  will  consist  in  such  dredging  as  may 
nnecessary  to  re-establish  the  12-foot  channel  and  repairing  and  refili- 
ng the  pile-piers. 

|«?th  of  north  pier  Jnne  30,  1887 feet..       1,810 

^jthofeouthpier  Jane  30, 1887 do..      1,710 

lomberof  cubic  yards  removed  to  June  30,  1887 240,600 

Money  statement, 

^j  1, 1886,  amount  available |i:i5.33 

Jwy  1, ld?57,  amount  available 135.33 

fAnMHmt  (estimated)  required  for  completion  of  existing  project 67, 588. 80 

^|"MMmt  tliat  can  be  profitably  ex]j^ende<l  in  fiscal  year  end  ing  June  30, 1889      5, 000. 00 
iSobmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
V  Wbor  acU  of  1H66  and  1367. 


^^"^'ttClU.  STATISTICS  FOB  THE  YEAR  ENDING  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BT  DEPARTMENT  LETTER  OF  AUGUST  10,  1886. 

Jtnie  of  harbor.  Two  Rivers,  Wis.    Collection  district,  Milwankee,  Wis.    Nearest 

■pV-Vnje  on  north  pier-head,  Two  Rivers,  Wis. 

(I)  Ambont  expended  to  June  30,  1887 $197,864.67 

A'ttooDt  required  to  complete  improvement -' 67,588.30 

^oal  cost  of  preserving  and  maintaining 6,900.00 

(•)  AmoQQt  of  commerce  and  navigation  when  work  of  improvement  began  in  1873. 
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COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YFJLR  ENDING  JUNE  30,  1872. 


I 


Arrivals  and  departures  of  steamers 479 

Arrivals  and  departures  of  sailing  vessels ., 141; 

Value  of  cargoes  shipped $1,356,318.71^ 

Value  of  cargoes  received 9:^,000.09 

(3)  Amount  of  commerce  and  navigation  at  present  time. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1886. 

VesseU  arrived  and  cleared. 


Teasels  arrived 
VeeaelB  cleared. 


Appiwdmato  valae 
Principal  articles  of  import : 

Logs  and  Inmber ««...• $700,0ii> 

Produce  and  provisions « 475,00l> 

Livestock 40,000 

Merchandise l,G5O,00O 

Fish 100,060 


Total : S,9e&.00O 


Principal  articles  of  export : 

Manufactured  articles 2,600,500 

Produce  and  provisions 350,000 

Salt  and  fresh  fish 1«0,000 

Merchandise - 510,000 

Livestock 15,000 

Total 3,665,»00 

(4)  The  effect}  if  any  of  work  thus  far  executed  upon  the  rates  of  freight  and  in- 

surance, and  also  upon  the  rates  of  competing  routes  of  transportation. 

The  Milwaukee,  Lake  Shore  and  Western  is  the  only  railroad  touching  Two  Rivers 
and  the  only  road  which  would  compete  with  boats.  This  road  was  requested  to 
furnish  a  table  of  its  freight  rates  to  this  point,  but  although  promising,  has  not  done 
so.  Without  these  figures  it  is  impossible  to  define  the  effect,  if  any,  of  the  improve- 
ment upon  rates  for  freight  by  rail.  The  improvement  has,  however,  cheapened 
transportation  by  water. 

The  question  of  insurance  rates  is  treated  of  generally  in  the  letter  transmitting  this 
report. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by  the 

completion  of  the  proposed  improvement. 
The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  flighting  being  done 
by  rail.    The  improvement  has,  however,  furnished*an  inside  landing-place  for  what 
commerce  there  is,  a  great  advantage  over  piers  extending  from  the  shore  into  the 
open  lake. 


G  Q  17. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Reportof  Chief  of  Engineers,  1881,  page  2094) $308, 182.  M 

Appropriated «)l,ftJO.Oi> 

The  existing  project  of  improvement  of  this  harbor  ooosiAts  in  the  con- 
struction of  two  parallel  crib-piers,  L'5<)  leet  aj^art,  extendinir  from  the 
mouth  of  the  Manitowoc  Kiver  to  the  IS^-loot  contour  in  Lake  Mi  Aigan, 
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pd  dredging  a  chanDel  14  feet  deep  between  the  inner  ends  of  the  piers, 
poeasing  to  18  feet  depth  at  the  onter  entrance. 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
h  18fi^  the  syntem  of  improvement  adopted  at  that  time,  though  modi- 
Bed  ID  some  respects  since,  being  substantially  the  same  as  that  now  in 
progress. 

Under  the  appropriation  of  $15,000  approved  Angust  5, 1886,  a  con- 
tntU  dated  October  19,  1880,  was  entered  into  with  Messrs.  Traman  & 
Uooper,  of  Manitowoc,  Wis.,  for  the  constrnction  of  five  cribs,  each  50  by 
24  by  16A  feet  in  height  and  full  or  partial  superstructure  upon  the  same, 
die  height  of  the  aiiperstructure  depending  upon  the  prices  bid.  It  is 
|Hobab)e  that  available  i'unds  will  permit  completing  the  suiierstructure. 

Work  under  this  contract  commenced  May  11,  and  up  to  June  30  four 
criUs  have  been  sunk  in  extension  of  the  south  pier.  The  terms  of  the 
tootract  require  that  at  least  forty-five  days  shall  intervene  between  the 
«nkiDg  of  the  last  crib  and  the  commencement  of  the  superstructure. 

Tbe  uorth  pier  is  completed,  and  the  cribs  sunk  under  the  present 
«mtrdct  will  complete  the  south  pier. 

Tbe  channel  is  in  good  condition,  there  being  18  feet  depth  at  the  en- 
teDce  and  14  feet  at  the  shore-line,  but  periodical  dredging  will  be 
icqoired  to  maintain  it. 

A  portion  of  the  superstructure  is  in  bad  condition,  about  1,600  linear 
fttt  l)eing  from  sixteen  to  twenty  years  old.  All  of  this  will  soon  re- 
•qoire  relNiildiug,  and,  commencing  at  the  shore-end,  the  south  pier 
alioaki  be  rebailt  as  soon  as  funds  are  available. 

No  additional  estimate  is  deemed  necessary  at  present,  as  the  esti- 
ttated  amount  required  for  the  completion  of  the  existing  project 
<|16,362.54)  will  probably  be  sufficient. , 

This  is  one  of  the  most  important  harbors  on  Lake  Michigan  north 
«f  Milwaukee.  The  ship-yards  and  machine-shops  have  diverted  con- 
taderable  trade  from  Chicago  and  Milwaukee,  the  owners  of  many  ves- 
sels preferring  to  have  them  repaired  at  Manitowoc  than  at  other  lake 

purta. 

There  is  considerable  local  commerce  and  large  numbers  of  vessels 
ttek  refuge  here  during  storms. 

The  appropriation  of  $1G,000  asked  for  is  to  be  applied  to  rebuilding 
Apart  of  the  soath  pier  superstructure,  and  dredging  if  needed. 

length  of  north  pier  Jnne  30,  1887 feet..      l,97o 

length  of  flOQth  pier  JaneSO,  1887 do...       l,85o 

Nojnber  of  cubic  yards  dre<lged  to  Jane  30,  1887 156,8/7 

Hit  o/wtaieriaU  and  labor  meed  at  ManltowoOy  Wifi.,  in  the  o(m$truotUm  of  four  cribs  each 

bO  bjf  24  by  10^  Mi- 

(Under  eontraot  with  Tramiui  St.  Cooper,  datod  October  19,  1886.1 


QuMitities. 


ftetiaber.  13bjl21]ichMand  12  by  18  inches liDearfeet. 

B^4i3a  tfnber,  12  by  1%  iBohes  and  12  by  18  inches do... 

J««tltok feet.  B.  M 

UitflHMii^ poands. 

5*?»-WUi do  ... 

_..  ' do... 


iCT: 


.cords. 


TtM. 


7,116 

11,316 

1,020 

14,763.7 

3,800 

03 

685 


Price,  i    Cost. 


$0.23 
.20 

15.00 

.03 

.04 

.04 

6.00 


$1,636.68 

2. 26).  20 

28.80 

442.91 

152.00 

3.72 

4,110.00 

8.637.31 
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Money  statement. 

Julyl,  18ft6,amount  available fdOl.9! 

Amount  appropriated  by  act  approved  August  5, 1866 15,000.0 


July  1, 1887,  amount  expended  during  fisoai  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |6,287. 17 

July  1,1887,  outstanding  liabilities 645.76 


15,801.9! 


6,932.fl 


July  1,  1887,  amount  available .» 6,869.01 

Amount  (estimated)  required  for  completion  of  existing  project 16, 362. 54 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1889 .  16. 000. 01 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


« 

Abatraot  of  proposals  received  and  opened  September  24,  1886,  for  extension  of  piers  ani 

construction  of  superstructure  at  Manitowoc  Harbor,  Wia» 


Articles. 


Pine  timber  (12  by  12  inobea  and  12  by  18 
inches),  14,500  linear  feet,  per  linear 
foot 

Hemlock  timber  (12  br  12  inches  and  12 
by  18  inches),  14,000  linear  feet,  per 
linear  foot — 

Pine  plank,  lO.OOOfeet,  B.  M.,  per  M,  B. 


Stone.  1,100  cords,  per  cord 

Wronght-ii  on  drift-bolts,  24.400  pounds, 

W)er  poimd 
roujsht'iron  screw-bolts,  4,800  pounds, 


per  pound 
Vio 


ouf;ht-iron  spikes,  1,200  ponnds,  per 

pound  

Relayini;  pine  plank,  16.000  feet,  B.  M. 
M,B.  M 


per 


Total 


8.? 

Berner, 
Wis. 

*»8 

§'3 

7 

0  s 

• 

ei 

$0.23 

$0.28 

.20 

.25 

15.00 
6.00 

14.00 
8.10 

.03 

.031 

.04 

.04* 

.04 

.04 

8.00 

&00 

14,037.00 

15,744.00 

a 

a 


a 


oS  el 


$0.28 

.25 

16.00 
&50 

.04 

.05 

.04 

6.00 


16,368.00 


$0.35 

.35 

15.00 
10.00 

.04 

.05 

.04 

*17.00 


I 


o 


$0.37 

.35 

22.00 
7.50 

.031 

.06 

.05 

&00 


22,770.00  ,20. 255b 00 


$&» 

.U 

1&9» 
7.09 

.« 

14.19 


u,m.» 


*  Accepted.  I  Informal.    No  guaranty  aooompanying  bid. 

COMMBRCIAL    STATISTICS    FOR   THE  YBAR-  ENBINQ   DECIBMBER  31,   1886,   AND  INFOR- 
MATION CALLED  FOR  BY  DEPARTMENT  LETTER  OF  AUGUST  10,   1886. 

Name  of  harbor,  Manitowoc,  Wis.    Collection  district,  Milwaukee,  Wis.    Nearest 
light- house,  Manitowoc,  Wis. 

(1)  Amount  expended  to  Jane  30,  1887 1283,385.74 

•  Amount  required  to  complete  improvement 16, 362.54 

Annual  cost  of  preserving  and  maintaining 7,760.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  began  in  1867: 

COMMERCIAL  STATISTICS  FOR  THE   FISCAL  YEAR  ENDING  JUNE  30,    1867. 

Arrivals  and  departurea  of  vessels. 


Arrivala  of  ressela . . . 
Departarea  of  veaaels . 


ToaaH^ 


14«,8M 
1SI,S90 
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Wiicipal  articles  of  export : 

^     Lunber ..... feet,  B.  M. 

*    Gnin bushels. 

Shingles,  lath,  pickets,  etc number. 

KkHir - barrels. 

(S)  AmoDQt  of  coxnnierce  and  nayigatiou  at  present  time : 

.     OOMMBBCIAI«  STATISTICS  FOR  CALENDAR  TBAR  188H. 

Arrivals  and  departures  of  veseels. 


8. 912, 000 

80,662 

61,219,400 

2,160 


m 


Total 


Arrivals. 


No. 
342. 
214 


Tons. 
148,785 
27, 787 


556  I    176^572 


Departures. 


Jfo. 
852 
221 


573 


Tons. 
149,623 
27,503 


177.026 


TtiBcipal  articles  of  export : 

Lumber 

Grain 


feet,  B.  M. 
...bushels. 


Brick number. 

Flour barrels. 

Butter pounds. 

Qeneral  merohandise packages. 


970,000 

189, 581 

1,592,000 

19, 216 
163,300 

62,493 


Hie  above  statistics  were  furnished  by  the  deputy  collector  of  customs  for  that 

They  are  very  incomplete,  as  only  the  shipmento  reported  at  the  custom-house  are 
Uaded.  The  greater  part  of  the  business  is  not  so  reported.  Complete  and  accurate 
fyiirea,  if  obtainable,  would,  it  is  believed,  show  an  increase  in  business  over  pre- 


(4)  The  effect,  if  any,  of  work  thus  far  executed  upon  the  rates  of  freight  and  in- 

sQiance,  *nd  also  ^HPon  rates  of  competing  routes  of  transportation : 
The  Milwaukee,  Lake  Snore  and  Western  is  the  only  railroad  touching  Manitowoc, 
■Bdthe  only  competitor  with  boats  for  Manitowoc  business.  This  road  was  requested 
•nval  times  to  famish  a  table  of  its  freight  rates,  past  and  present,  and  promised  to 
Iftw,  bat  as  yet  has  not.  The  effect,  if  any,  which  the  improvement  of  this  harbor 
■tjhave  had  apon  the  rates  of  freight  by  rail  can  not,  therefore,  be  accurately  de- 
tenined.  The  improvement  has,  however,  materially  lessened  the  cost  of  transpor- 
^■tkni  bv  water,  and  must,  it  would  seem,  have  had  a  corresponding  effect  upon 
•bttgesbyraiL 

The  question  of  the  effect  of  this  improvement  upon  rates  of  insurance  16  treated 
tf  gMMvally  in  the  letter  transmitting  this  report. 

(5)  Prospective  adirantages  to  commerce  as  well  as  benefits  to  the  community  by  the 

completion  of  the  proposed  improvement: 
,^ius  is  one  of  the  most  important  narbors  on  Lake  Michigan  north  of  Milwaukee. 
The  ship-yards  and  machine-shops  at  Manitowoc  have  diverted  considerable  trade 
faoi  Chicago  and  Milwaukee,  the  owners  of  many  vessels  prefering  to  have  them  re- 
ared at  lEuiitowoc  than  at  other  lake  ports. 

Statistics  show  a  gradual  and  material  increase  in  the  commerce  of  this  port  since 
w  work  of  improvement  began.  The  harbor  has  been,  without  doubt,  of  benefit  to 
fMil  and  locial  commerce,  and  the  prospective  advantages  to  commerce  and  to  the 
MBaanity  woold  seem  to  Justify  a  completion  of  the  proposed  improvement. 


GGz8. 


IMPBOVEMENT  OF  8H£B0TGAN  HASBOB,  WISCONSIN. 

^■^Bited  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2104) |150, 000 

AdditioDai  estimate  (Annual  Report  of  Chief  of  Engineers,  1884,  page  1856} .      45, 000 

,      Total *. 195,000 

Wopriated 98,000 

The  improvement  consists  in  the  constraotion  of  two  piers  about  275 
^  ^art  at  the  oater  ends^  extending  from  the  mouth  of  the  Sbeboy- 
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gan  Biver  to  the  20  foot  coutoar  iu  Lake  Michigan,  with  a  dredged  eiM| 
uel  between  18  feet  deep  at  the  entrance  of  the  piers  and  gradually  wi 
dooing  to  14  feet  at  the  shore- line,  connecting  the  deep  water  <^tlj 
lake  with  that  of  the  river. 

Under  the  appropriation  of  $15,000  approved  Aagost  5,  1886,  a  coa 
tract,  dated  October  19, 1886,  was  entered  into  with  Messrs.  Traman  t 
€ooper,  of  Manitowoc,  Wis.,  for  building  and  sinking  on  a  pile  foandft 
tion  four  cribs  each  50  feet  long  and  20  feet  wide,  and  covering  then 
with  superstructare.  Including  the  superstructure  the  cribs  will  bi 
18^  feet  in  height,  and  will  extend  the  north  pier  200  teet.  It  is  ex 
pected  that  work  under  this  contract  will  commence  early  in  Jaly,  188Z 
The  contract  is  to  be  completed  by  October  31, 1887. 

The  operations  during  the  fiscal  year  have  consisted  in  dredging  bj 
hired  labor  with  a  dre<lge  belonging  to  the  United  States.  Gommencini 
June  13,  up  to  June  30, 10,075  cubic  yards  had  been  removed.  Dredg 
ing  will  be  continued  until  about  July  15,  at  which  date  available  fun<b 
for  that  purpose  will  be  exhausted. 

As  stated  iu  previous  reports,  this  dredging  affords  but  temporary 
relief,  as,  owing  to  the  open  character  of  the  old  crib-pier,  large  qoanti 
ties  of  sand  pass  through  the  piers  and  are  deposited  as  a  bar  near  the 
entrance.  This  bar  has  been  a  great  impediment  to  commerce,  and  il 
is  thought  that  no  permanent  improvement  can  be  obtained  until  the 
piers  have  been  extended  over  the  bar  into  deep  water.  It  may  also  h€ 
necessary  to  render  the  older  portion  of  tbe  piers  sand  tight  by  meanfl 
of  some  kind  of  revetment.  In  view  of  the  above  tacts,  a  saffieienl 
amount  of  motiey  should  be  made  available  to  permit  the  rapid  extea* 
sion  of  the  piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensive!} 
sought  for  shelter  if  the  depth  was  sufficient  for  vessels  to  enter  safely. 

To  complete  the  project,  after  the  present  contract  is  finished,  750 
linear  feet  of  crib-piers  remain  to  be  built,  a^d  about  69,000  cubic  yards 
of  material  to  be  removed  by  dr^dgiug. 

The  condition  of  the  shore-end  of  the  south  pier  is  such  that  it  must 
be  extensively  repaired  or  entirely  rebuilt  in  the  near  future.  For  150 
feet  outside  the  present  shore-line,  and  for  about  the  same  diatauce  in- 
side, the  superstructure  is  badly  rotted  and  burned  away,  so  that  sand 
is  driven  through  into  the  channel  to  such  an  extent  that  the  shore-line 
has  slightly  receded,  though  in  the  forty  years  preceding  1879  it  bad 
advanced  over  300  feet. 

There  is  some  doubt  a^s  to  the  responsibility  for  the  care  of  this  part 
of  the  work.  It  was  occupied  for  several  years  by  the  Sheboygan  and 
Fond  du  Lae  Railroad  Company  as  a  wharf-front;  their  warehouse  and 
dock  burned  down  a  few  years  ago,  and  have  not  been  rebuilt.  It  is 
fMTobable  that  the  needed  repairs  must  be  made  by  the  United  States Jf 
they  are  made  at  all. 

With  the  appropriation  asked  for  the  fiscal  year  ending  Jane  30, 
1889,  it  is  proposed  to  continue  the  pier  extension  and  dredging,  also 
to  make  some  repairs  to  the  piers. 

Length  of  the  north  pier  June  30,  1867 feet..       1,884 

Length  of  the  south  pier  June  30,  1887 do...      2,260 

Namberof  cubic  yards  dredged  to  June  30,  1887 188,(93 

About  72  per  cent,  of  the  dredging  is  eompleted,  and  84.3  i>er  cent 
of  the  pier  construction  will  be  completed  when  present  contract  is 
.finished. 
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Money  statement 

k1,1886^  amount  available |2.2S 

■HQBt  appropriatod  by  act  approved  Aagust  5,  1886 15,000.00 

15,  OOit.  2si 
1^7 1, 1887,  amoant  expended  daring  fiscal  year,  exclasivn  of  liabilities 
iQfertuidiDg  Jaly  1,  1886 1,480.43 

|Uy  1, 1687,  amount  available 13,521.79 

[Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 

I  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1889    50, 000. 00 
iSsbmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Mttneitf  proposals  received  a»d  opened  September ''Ziy  1886, /or  ezteneion  of  piere  and 
oojMlracfioa  of  Bupergtruoture  at  Sheboygan  Harbor,  Wisconsin. 


« 

k 

Articles. 

1.  Knapp  6c 

Gillen. 
Racine,  Wis. 

2.  Schwarz  & 

Bemer,  Gi*eeD 

Bay,  Wis. 

8.  Truman  Se, 
Cooper,  Mani- 
towoc, Wis.* 

4.  A.  8. 
Bi-etherton, 
Jackson, 
Mioh.t 

6.  Wm-T. 

Oasgrain, 

Milwaukee, 

Wis. 

Bm  tiBbtt,  12  by  12  inches 
Ml  13  br  18  inches,  9.500 

Jhmr  feet. .  per  linear  foot 

fcliik  tioiber.   12    by    12 
fackM  wd  12  bj  18  inches, 
t^llliiiMr  feet,  per  lin.  ft  . . 

Ihifbak,  11,000 feet,  B.  H., 
pvM 

$0.28 
.25 

moo 

7.00 

.04 

.00 

.04 
12.00 

10.28 
.26 

laoo 

7.25 

.031 

.041 

.04 
0.00 

$0.27 

.23 

15.00 
6.50 

.03 

.04 

.04 
8.00 

$0.85 

.35 

16.00 
12.00 

.04 

.05 

.04 
12.00 

$0.35 

.35 
25.00 

^■(.Wctrnk perooni 

%Mt  •  iron     drift  •  bolu. 
Jtfm  poondB — per  pound. 
WiHi^ht.iTOB  screw  •  oolts. 
JMsMsda....  per  pound. 
mifhtinNi     spikes.      440 
piv4ft                 ner  nonnd 

&00 
.04 
.06 
.05 

imLN ......each. 

12.00 

Talsl 

12,050.00 

11, 802. 10 

10,791.60 

17, 034. 60 

14, 460. 00 

'Accepted. 


t  Id  formal.    No  guaranty  accompanying  bid. 


COUEBaAL  STATIfiTlCS  FOR  TOE  YEAR    ENDING    DECEMBER  31,    1886,    AND  INFOR- 
MATION CALIAD  FOR  BY  DEPAKTHENT  LETTER  OF  AUGUST  10,   1886. 

XuM  of  harbor,  Sheboygan,  Wis..   Collection  district,  Milwaukee,  Wis.  Nearest 
V^booae,  Sheboygan,  Wis. 

(1)  Amoant  expended  to  June  30,  1887  $274,927.12 

Amount  reqaired  to  complete  improvement 97, 000. 00 

Amaal  cost  of  preserving  and  maintaining 9,500.00 

U)  Amoant  of  commerce  and  navigation  when  work  of  improvement  began  in  1867. 
I^Bnag  the  fiscal  year  ending  June  30,  18G7,  there  cleared  from  this  port  1,114  ves- 
'^principal  articlea  of  import  and  export  dnriug  the  year  are  given  below. 


IMPORTS. 


imbtt feet,  B.  M... 

P»  • bundles.. 

™»i bushels.. 

^CMial merohandisey  etc packages., 

8872  ENa  87 129 


413,000 

7,315 

16,934 

45,905 
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EXPORTS. 

Flour barrels.. 

Grain bnsbcls.. 

Latbs nnmbcr.. 

Butter  and  cbecso pounds.. 

Miscellaneous packages. . 

(3)  Amount  of  commerce  and  uuvigatiou  at  present  time.  * 

STATISTICS  OF  COM3IRRCIS  FOR  TUB  CAXENDAR  YEAU  1866. 

Arrivals  and  departures  of  vessels. 


Steam 
SaU... 


ArrlTmls. 


No. 
456 
585 


Total '    1,041 


TWM. 

301,180 
52,333 


DoiMartum. 


No. 
450 
000 


TonL 
54. 2» 


353,622 


1,050 


»*»»3« 


rbe  approximate  value  of  tbo  principal  articles  of  export  is  |4,900,000,  and  of  tho 
priucpal  articles  of  import  |3/J00,000. 

(4)  Tbe  effect,  if.au5%  of  work  tbus  far  executed  npoutbe  rates  of  freight  and  iDsnr- 

ance,  and  also  upon  tbe  rates  of  competing  routes  of  transportation. 

Tbe  Milwaukee,  Lake  Sbore  and  Western  Railroad  is  tbe  only  road  reaching  She- 
boygan and  coulpeting  with  vessels  for  the  Sheboygan  business.  The  eficsot  of  tbe 
improvement  upon  tbo  freight  rates  of  this  road  can  not  be  stated,  the  company  not 
furnishing,  as  requested,  a  table  of  its  charges.  There  can  be  no  doubt,  however,  that 
the  comi>etition  created  by  tho  improvement  has  caused  a  reduction  in  cost  of  trans- 
portation. The  improvement  has  also  tended  to  reduce  rates  of  insurance  by  leaseo- 
ing  the  dangers  of  navigation. 

(5)  Prospective  advantages  to  commerce  as  well  as  benefits  to  the  community  by 

the  comiiletion  of  the  proposed  improvement. 

A  comparison  of  the  statistics  of  commerce  at  this  port  from  year  to  year  since  tho 
improvement  began  shows  a  constant  and  decided  increase.  Sheboygan  is  a  flourish- 
ing and  growing  place  of  about  12,000  inhabitants,  doing  a  large  businees  both  by  rail 
and  water.  A  continuation  and  completion  of  the  improvement  already  so  far  ad- 
vanced would  sustain  and  increase  this  business,  conferring  benefits  upon  general  com- 
merce and  local  interests. 


G  G  19. 

IMPROVEMENT  OP  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1877,  page  866) |lo4, 027. 17 

Additional  estimate  (Report  of  ClTief  of  Engineers,  1880,  page  l^ZH)...        27,000.00 


Appropriated 


181,527.17 

169,500.00 


Tho  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1869,  and  modified  in  1870  and  187G,  the  object  being:  to  form  by 
dredging  two  interior  basins,  with  a  combined  area  of  about  5|  acres 
and  a  depth  of  12  feet,  with  a  channel  of  the  same  depth  connectiiig 
these  basins  with  the  lake. 

The  natural  channel  at  the  mouth  of  the  Sauk  Biver  was  narrow  and 
at  the  shoalest  point  had  a  depth  of  but  1  foot. 

The  channel  entrance,  north  of  the  mouth  of  the  Sauk  Biver,  is  in- 
closed between  two  parallel  piers  about  150  feet  apart,  extending  from 
the  shore-line  to  the  14-fbot  contour  in  Lake  Michigan,  so  constructed 
that  the  flow  of  the  river  is  separated  from  the  channel  and  the  debris 
brought  down  by  freshets,  instead  of  shoaling  tbe  channel,  re-enforces 
tbe  south  pier. 
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Under  the  appropriation  of  $5,000,  approved  Aagast  5, 1886,  a  con- 
dated  October  19, 1886,  was  entered  into  with  Messrs.  Traman  & 
,  of  Manitowoc,  Wis.,  for  building  and  sinking  in  place  one  crib 
1^  24  by  12^  feet,  and  the  constmction  of  snperstrnctore  upon  the 
The  crib  was  sunk  in  extension  of  the  north  pier  in  IN'ovember, 
the  superstructure  will  probably  be  completed  in  July. 
^0  fhrt&er  extension  of  the  north  pier  is  contemplated,  and  when  the 
perstmcture  is  finished  the  pier  will  be  in  readiness  to  receive  a  pier- 
light 

To  complete  the  project  the  south  pier  should  be  extended  100  feet, 
and  about  42,000  cubic  yards  of  material  removed  by  dredging. 

Cribs  No8.  8  and  9  of  the  north  pier  require  additional  stone  filling 
and  planking. 

The  approved  project  contemplated  the  construction  of  a  smaU  har- 
bor for  local  purposes,  and  when  completed  it  will  meet  the  present  and 
pi«)6pective  demands  of  commerce. 
The  piers  are  short  and  the  character  of  the  lake  bottom  hard,  there- 

the  probable  cost  of  maintenance  is  small. 
Eighty-five  and  three-fourths  per  cent*  of  the  dredging  is  completed, 
and  when  the  present  contract  is  closed  95.5  per  cent,  of  the  pier  con- 
struction will  be  completed. 

With  the  money  asked  for  for  the  fiscal  year  ending  June  30, 1889,  it 
m  proposed  to  complete  the  project  by  pier  construction  and  dredging. 

Ub^  of  north  pier  Jane  90, 1887 feet..  920 

LoDgth  of  south  pier  Jnne  30,  1887 do 1,226 

Kmber  of  cable  yards  removed  to  Jane  30,  1387 253,204 

Money  statement 

Mj  1, 1886,  amoant  available 110.61 

BeoeiTed  from  sale  of  faeltooffioer 16.50 

Aaoont  appropriated  by  act  approved  Aaipist  5, 1886 : 5,000.00 

5,027.11 
Jily  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of 

UabihUes  outstanding  July  1,  1886 $2,591.84 

July  1, 1887,  oirtstanding  liabilities 218.74 

2, 810. 58 

July  1, 1887,  amoant  available ^. 2,216.53 

! Amoant  ^estimated)  required  for  completion  of  existing  project 12. 000. 00 
Amount  that  can  be  urontabl^  expended  in  fiscal  year  ending  June  30, 1889    12, 000. 00 
Submitted  in  compliance  with,  requirements  of  sections  2  of  river  and 
bariwr  acts  of  1866  and  1867. 

• 


Uti  of  makridU  and  labor  used  at  Port  Washington  Harhory  Wlsoonsin,  in  building  one  erib 
50/eet  bg^Afeet  by  U^  feet  for  extension  of  the  north  pier. 

lUader  oontraot  with  TmrnMi  &,  Cooper,  dated  October  19, 1888.] 


Artidf 


^  tiabpr  12  hy  12  inches  snd  12  by  18  inches linesr  feet. 

Htabrk  timber  12  by  12  inches do... 

J«*»  plank feetB.H. 

ygft^ts poonde. 

5CT*w-l«toi • do... 

^e4 do... 


IC5? 


.cords. 


Total. 


Quantities. 

Price. 

8,460 

$0.30 

96 

.24 

2,880 

16.00 

2,719 

.08 

793 

.04 

128 

.04 

137.44 

7.00 

Cost. 


$1,03&00 
28.04 
40.08 
8L57 
81.72 
5.00 
962.08 

2,187.49 


C(M  Of  crib  per  linear  foot |43.75 

Coitaferib  per  cubic  foot 14583 
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Ab$traet  of  proposaU  reo&ived  and  opened  September  24, 1886,  for  exteneUm  of  piers 
eonetruoUon  of  $uper$tructure  at  Port  Washington  Harbor,  Wiecontin. 


Pine  timber,  12  by  12  inches  and  12  by  18  inohes  (2,900  linear 
feet) per  linear  foot. 

Hemlock  timber,  12  by  12  inobea  and  12  by  18  inchea  (2,200 
linear  feet) per  linear  foot. 

Pine  plank,  8,000  feet  B.H perMfeet,  B.M. 

Stone,  170  cords per  cord. 

Wronght-iron  drift-bolta,  4,400  poonds per  poand. 

Wronght-iron  screw*boltB,  800  poonds do... 

WroQKht-tron  spikes,  250poanas do... 

BeUying  pine  plank,  8,000  feet  B.  K per  K  feet,  B.  M. 

Total 


4 


a 

ii 


& 


t0L84 

.31 

18.60 

7.50 

.04 

.00 

.05 

10.60 


8,266.60 


k 

11 


IOlSO 

.24 
l&OO 

7.00 
.03 
.04 
.04 

5.00 


2,825.00 


a 

o 

**  a 

CO  o 

.  « 


$0:85 

.85 

15.00 

10.00 

.01 

.05 

.04 

18.  00 


3,8ia00 


fiL86| 

.85 

20.60 

6.56 

.01 

.ij6 

.05 

8.06 


a;  254.  Of 


*  Accepted. 


t Informal;  no  guaranty  accompanying  bid. 


COMMERCIAL  STATISTICS  FOR  THB  TEAR  KNDINO  DECEMBER  31,  1886,  AND  INFORMA- 
TION CALLED  FOR  BT  DEPARTMENT  LETTER  OF  AUQ08T  10, 1886. 

Name  of  harbor,  Port  Washington,  Wis.  Collection  district,  Milwaukee,  Wis. 
Nearest  light-honse,  Port  Washington,  Wis. 

(1)  Amount  expended  to  June  30,  1087... fl67,0ei.23 

Amount  required  to  complete  improvement 12,000.00 

Annual  cost  of  preserving  and  maintaining 4,700.00 

(2)  Amount  of  commerce  and  navigation  when  work  of  improvement  hegau  in  1870: 

The  work  of  Improving  this  harbor  commenced  in  1870,  at  which  time  all  the  com- 
merce at  the  port  was  carried  on  from  a  pier  extending  into  the  lake.  During  the 
calendar  year  1870  the  number  of  vessels  arriving  and  departing  was  4^,  with  a  tonnage 
of  3,148  tons.  The  value  of  Imports  during  the  same  period  was,  approximately, 
1139,400,  and  of  exports  $183,000. 

There  were  no  records  kept  at  this  port  for  ths  year  1870,  and  there  are  no  means 
now  of  ascertaining  exactly  the  amount  of  commerce  done.  The  above  informatiou 
was  furni^ed  by  Mr.  R.  C.  Kann,  of  Port  Washington,  compiled  from  snob  data  as 
he  was  able  to  secure,  and  is  believed  to  be  approximately  correct. 

(3)  Amount  of  commerce  and  navigation  at  present  time : 

The  arrivals  and  departures  of  vessels  during  the  calendar  year  1886  were  286y  with 
a  tonnage  of  18,989  tons.  The  commerce  is  shown  hy  the  following  statistics,  also 
furnished  hy  Mr.  B.  C.  Kann : 

Principal  articles  of  import : 

Apptoxlmato  Tafan. 

Lumher,  lath,  and  shingles |110,000 

Pig-iron  and  coal 140,000 

Hides 108.000 

Barley 170,000 

Tan-hark 12,000 

General  merchandise 185,000 

«  • • 

Total 725,000 

Principal  articles  of  export : 

Leather 108,000 

Barley  and  malt WOOO 

J[-ima. ,,,,,...,..,.,-,....,,-....,..., , 146^000 
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Approximate  ralae. 
Frincipal  articles  of  export—Continued. 

Wheat  and  hay $118,000 

Hoar 850,000 

Batter,  egrga,  and  cheese 182,000 

Total 1,643,000 

(4)  Hie  effect,  if  any,  of  work  thus  far  executed  upon  rates  of  freight  and  insurance, 

and  also  upon  the  rates  of  competing  routes  of  transportation  : 

Tbere  are  no  competing  routes  to  this  point,  and  the  question  of  freight  and  in- 
nrmce  rates  is  treated  of  in  the  letter  transmitting  this  report 

(5)  Prospective  advantages  to  commerce,  as  well  as  benefits  to  the  community,  by  the 

completion  of  the  proposed  improvement : 

It  is  doubtful  if  the  commerce  at  this  port  will  increase  beyond  its  present  dimen* 
moos;  still  it  is  believed  that  a  completion  of  the  project  now  so  nearly  finished  will* 
is  ^ving  greater  permanency  and  security  to  the  work,  add  to  the  safety  and  availa- 
(HUty  of  the  harbor,  thus  benefiting;  general  and  local  commerce. 


G  G20. 


preiilminaby  examination  op  torch  lake  channeji,  lake  supe- 
rior, michigan. 

United  States  Engineeb  Office, 

Milwaukee  Wis.j  November  15, 1 886. 

SiB:  I  have  the  honor  to  report  that,  in  compliance  with  your  in- 
taicdons  of  October  28, 1886,  an  examination  was  made  by  me  during 
^  piesent  month  of  Torch  Lake  Channel,  Lake  Superior,  Michigan, 
tt  called  for  by  the  provisions  of  the  river  and  harbor  act  of  August  5, 
1886. 

Torch  Lake  is  5f  miles  long  and  If  miles  in  its  widest  part,  with  a 
Bu^mnm  depth  of  155  feet.  Its  longer  axis  lies  approximately  north- 
east and  southwest,  and  the  lake  itself  was  connected  with  Torch 
Bay,  an  arm  of  Portage  Lake,  by  a  narrow,  circuitous  channel  of  6  and 
"J  feet  of  water,  with  a  bar  at  its  Torch  Lake  end  with  but  3  feet  of  water 
on  it 

About  twenty  years  ago  the  Calumet  and  Hecla  Mining  Company, 
which  has  a  stamp-mill  on  Torch  Lake,  built  a  landing  dock  in  Torch 
I^ke  Channel  for  landing  coal  and  supplies  from  the  regular  lake 
Bfeamers,  fiom  which  dock  it  was  removed  by  tugs  and  lighters.  At  this 
time  the  company  also  did  some  dredging,  but  only  to  focilitate  navi- 
gation for  lighters. 

Seven  years  later  it  was  decided  to  deepen  the  channel  to  steamer 
depth.  For  this  purpose  a  cut  was  made  60  feet  wide  and  13^  feet 
^p,  or  the  same  depth  as  is  available  through  the  Portage  Lake  Ship- 
Caoal. 

This  cut,  2^  miles  long,  does  not  follow  the  natural  channel,  but  a 
i^ctified  line,  some  portions  of  which  were  cut  through  solid  land.  The 
total  eost  of  these  improvements  somewhat  exceeded  $100,000^  and  the 
work  was  done  ander  a  charter  from  the  State  of  Michigan. 

Dp  to  the  present  year  no  tolls  have  been  charged,  but  this  year  a 
nte  has  been  established,  and  a  copy*  of  this  rate  is  inclosed  herewith. 

Two  other  mining  companies,  the  Osceola  and  Tamarack,  have  stamp- 
nOb  on  Torch  Lake,  and  if  the  Government  should  undertake  the  pur- 

*Omitted. 
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chase  and  improvement  of  Torch  Lake  Channel,  would  be  exempt  from 
tolls,  while  the  canal  company  itself  wonld  be  treed  from  cost  of  main- 
tenance; bat  the  commerce  of  the  lake,  although  very  large,  is,  after 
all,  entirely  local,  and  in  my  opinion  this  improvement  does  not  come 
within  the  intent  of  the  river  and  harbor  act  of  *^  subserving  public 
necessity  or  convenience." 

I  therefore  respectfully  recommend  that  no  work  be  done  at  this  place 
by  the  United  States  Government. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 
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COKSTRUCTION  OF  HARBOR  OP  REFUGE.  MILWAUKEE  BAY— IMPROVE- 
MENT OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND 
WAUKEGAN— IMPROVEMENT  OF  FOX  AND  WISCONSIN  RIVERS. 


REPORT  OF  CAPTAIN  W.  L.  MARSHA LC,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


L  Harbor   of  Refuge,  Milwaukee  Bay, 
Wiaconsln. 

2.  Milwaokee  Harbor,  WIbcodsid. 

3.  Racine  Harbor,  Wi»3on8iD. 


4.  Kenosha  Harbor,  Wisconsin. 

5.  Wauls;eg;^n  Harbor,  Illinois. 

6.  Fox  and  Wisconsin  rivers,  Wisconsin. 


United  States  Engineer  Office, 

Militaukee,  Wis.j  August  0,  1887. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
works  in  my  charge  for  the  fiscal  year  ending  Jane  30,  1887. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


H  H  I. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 
condition  op  work  JUNE  30,  1887. 

At  the  close  of  the  fiscal  year  ending:  June  30, 1886,  the  breakwater 
l«ul  been  extended  3,100  feet,  over  C50  linear  feet  of  which  superstrucc- 
nre  had  not  l)een  built. 

Under  the  river  and  harbor  act  approved  August  5,  1886,  proposals 
vere  aoUdted  and  received  for  continuing  the  work  under  formal  con- 
tact, and  opened  at  Milwaukee,  Wis.,  September  14, 1886. 
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The  followiog  is  the  abstract  of  proposals  received : 


TIMBER  CRIB  BREAKWATER  ON  STONE  FOUNDATION. 

Jhstract  of  proposals  for  consiriiction  of  hreakwatery  harbor  of  refuge,  Milwaukee  Bi 
IVis^t  receioed  in  response  io  advertisement  dated  August  27,  1886,  and  opened  Sepi 
14,  1866,  hg  Capt  W,  L,  Marshall,  Corps  of  Engineers, 


Ariioles. 


Pine  timber  (727,780 feet.  B.  M.).perM. 

Piue  p1«Dk  (27,000  feet,  B.  M.) do. . 

Iiou drift-bolts  (81,200  ponrnls). .  .per  lb. 
Iron   Mcrew^- bolts,  nats,  and  wasbera 

(1,170  ponnds) perpoond. 

lTonBpik<'n.  8-inc-b  (4,050  pounds),  per  lb. 

Stone  (3,900  corda) per  cord . 

Fi-amlng  (727,780  feet,  B.  M.) . . .  .per  M 
leaving  plank  (27,000  feet,  B.  M.)  ..  .do.. 
Taking  up  plank do. . 

Total  co6t  of  350  feetsubstructnre 
and  050  feet  of  sui>er8tracture. . 


• 

tSJ. 

•■ 

p  a 

o 

> 

«  « 

^ 

fl^ 

3H 

^  . 

Horatio  Tron 
George  Cooper 
towoo,  Wis. 

Hlero  B.  Hcrr 
Chicago,  11 

■ 

iH 

e4 

«e 

$19.30 

$19.50 

$15.00 

16.70 

16.50 

13.00 

.04 

.Oi 

.04 

.00 

.06 

.05 

.05 

.05 

.05 

9.80 

0.20 

7.50 

9.00 

9.50 

8.00 

7.00 

7.00 

6.00 

10.00 

8.00 

7.00 

(0,007.13 

61, 171. 18 

50,04L24 

55 


$1&00 

10.00 

.03 

.06 
.04 
8.00 
9.  GO 
5.00 
6.00 


p.<r 


$19.25 

10L50 

.04 

.06 

.05 

ft.  25 

9.60 

&00 

10.25 


54,109.62  61,157.23 


ill 


$11.  m 

1^00 
.031 


8.00 

7.7» 


S.W 


52.70135 


With  approval  of  the  Chief  of  En^neers,  a  contract  was  entered  into 
September  29, 1886,  with  Hiero  B.  Herr  &  Co.,  the  lowest  responsible 
bidders  for  the  work,  who,  under  their  contract  during  the  fiscal  year 
ending  June  30,  1887,  placed  five  cribs  on  stone  foundation,  three  of 
which  were  in  replacement  of  the  three  cribs  overturned  by  ice  pressure 
during  the  storm  of  March  23, 1887,  extending  the  east  arm  of  the  break- 
water 100  feet  to  the  southward,  and  completed  superstructure  over 
250  feet  of  substructure  previously  constructed. 

The  length  of  the  breakwater  at  the  close  of  the  fiscal  year  ending 
June  30, 1887,  is  3,200  feet,  over  2,700  feet  of  which  superstructure  has 
been  completed. 

There  remains  to  be  constructed  of  the  breakwater  4,050  linear  feet, 
including  superstructure,  and  superstructure  over  500  feet  of  sabstraet- 
ure  already  constructed. 

On  the  night  of  March  23, 1887,  a  violent  easterly  storm  impelled  a 
field  of  ice,  which  had  been  previously  driven  from  the  shore  by  west- 
erly winds,  against  the  breakwater,  and  three  of  the  cribs  at  the  south 
end  of  the  incomplete  work  yielded  to  the  pressure  and  were  overturned, 
and  dtill  lie  near  their  former  site. 

Had  the  superstructure,  which  is  continuoiis,  been  completed,  or  had 
the  wind  been  oblique,  or  the  harbor  been  filled  with  ice,  the  accident 
would  not  probably  have  occurred,  whatever  may  have  been  the  vio- 
lence of  the  storm. 

To  increase  the  stability  of  tbe  work,  the  plan  for  the  future  work  has 
been  modified,  by  authority  of  the  Chief  of  Engineers,  as  follows : 

The  length  of  the  cribs  are  to  be  100  feet  instead  of  50  feet :  the  berme 
of  the  stone  foundation  to  be  widened  on  the  land  side,  and  the  break- 
water to  be  backed  up  with  stone  on  this  side  about  0  feet. 

These  modifications  will  increase  the  cost  of  the  substructure  aboat 
$8  per  linear  foot,  or  6  per  cent.    This  increases  the  original  estimate 
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Kfor  the  work  for  the  part  still  to  be  built  $33,600,  which  is  included 
)  estimate  herewith. 
.  Careful  accoQut  of  the  cost  of  the  work,  exclusive  of  engineering  and 
taperinteQdenoe  and  office  expenses,  has  been  kept,  and  a  tabulated 
fMemeDt  will  be  found  with  the  report  hereto  appended  of  Assist- 
mt  Engineer  W.  H.  Hoarding,  who  has  been  in  local  charge  of  the  work 
jrinee  its  inception. 

Tbtf  harbor  id  becoming  available,  to  a  limited  extent,  as  a  harbor  of 
Mige  during  northerly  storms,  ana  a  point  is  now  reached  in  its  de- 

C^'opment  when  its  sheltered  area  is  more  rapidly  extended  than  here- 
rae  as  work  progresses. 

The  last  appropriation  for  this  w6rk  combined  the  harbor  of  refuge, 
lilvMikee  Bay,  and  Milwaukee  Harbor.  Of  the  amount  appropriated 
a  allotment  sufficient,  with  the  balance  remaining  on  hand  from  former 
appropriations  for  Milwaukee  Harbor,  to  rebuild  the  superstructure 
•ver  the  enter  section  of  the  nprth  pier  of  Milwaukee  Harbor,  has  been 
Bade  by  the  War  Department. 

The  necessary  amount  is  estimated  at  approximately  $4,000,  which 
ihoold  be  deducted  from  the  amount  stated  in  the  financial  statement 
klow  as  "amount  available."  It  is  not  available  for  the  harbor  of  ref- 
^e, having  been  allotted  under  the  act  of  August  5, 1886,  to  Milwaukee 
Harbor.  It  should  be  deducted  also  from  the  statement  of  the  amount 
tfpropriated  for  the  work. 

WOPOSKD  APPLICATION  OP  FUNDS  AVAILABLE  FOR  EXPENDITURES 
DUSINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

An  funds  now  available  will  be  required  for  the  continuance  of  the 
^ork  under  the  present  contract  and  for  lighting  the  breakwater  during 
As  presoiit  season  of  navigation.  Any  further  appropriations  that  may 
ae  made  applicable  to  the  work  during  the  fiscal  year  will  be  expended 
n  extending  the  east  arm  of  the  breakwater  southward. 

nOPOSED  APPLICATION   OF    FUNDS  ASKED    FOR    FISCAL  TEAR  END- 
ING JUNE  30,  1889. 

^befonds  asked  for  are  to  be  used  to  extend  the  main  arm  of  the 
"^water  southward  and  to  complete  the  superstructure  over  the  work 
««  fcr  as  it  wDl  then  have  been  built. 

It  is  hoped  that  the  next  appropriation  may  be  of  sufficient  magnitude 
to  allow  the  work  to  be  advanced  far  enough  to  meet  to  an  appreciable* 
^at  the  needs  of  navigation  for  a  harbor  of  refuge. 

This  harbor  is  of  use  to  the  general  commerce  of  the  lakes,  including 
^  between  Lake  Michigan  ports  and  the  other  great  lakes. 

A  statement  of  the  amount  of  commerce^  which  is  increasing,  may  be 
^d  in  Colonel  Houston's  report,  published  in  House  Ex.  Doc.  No.  43, 
^^•aixth  Congress,  third  session. 

Money  statement 

%  11W8,  amoant  available $1,738.62 

***aUppjopriated  by  act  approved  Anguat  5, 1886 60,000.00 

..  61,738.62 

^hJ^f  amount  expended  dnrlDg  fiscal  year,  exclasive  of 
fitsili^  120,072.72 

**yl,1887,ontstandingliabiUtie8 1,911.32 

21.984.04 

^^y^ttW.aoioontaTalUble 39,754.58 
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The  alignment  of  the  cribs  Las  been  tested  'wbenever  it  has  been  thonght  m 
A  recent  test  showed  that  the  storms  of  last  winter  had  somewhat  disturbed  two 
three  of.  the  cribs,  and  I  fonnd  it  necessary  to  make-a  change  of  aboat  2  inches 
150  feet  in  the  points  governing  the  direction  of  the  sonth  arm  of  the  breakwater 
order  to  place  the  cribs  sunk  nnder  the  present  contract  on  the  exact  line. 

The  accuracy  with  which  the  cribs  have  been  placed  on  line,  and  the  creditriJi| 
mauner  in  which  the  work  of  constrnction  has  been  performed,  are  largely  dae  to  fh| 
faithfal  supervision  of  Mr.  Samuel  Whitney,  United  States  inspector. 
Very  respectfully,  your  obedient  servant, 

*  W.  H.  Hkabdino, 

Capt.  W.  L.  Marshall, 

Corps  of  EngineerSf  U,  S,  A, 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwaukee,  Wis.;  the  nearest  port  of  entiy  isMit 
waukee.  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  daring  the  last 
fiscal  year  is 1949,312.9 


PLAN  FOR  PERMANENT  StTPERSTRUOTURE  OF  PUSRS  FOR  LAKE  HAB- 

bor  works,  bt  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  March  7, 1887. 

Sib  :  In  my  annual  report  for  1885  I  recommended  that  on  accoant 
of  the  advancing  price  of  lumber  the  superstructures  of  the  harbors  in 
this  district  should  be  made  permanent.  Since  that  time  I  have  at  in-l 
tervals  thonght  of  several  plans  for  permanent  structures  of  stone  and| 
concrete,  which  have  been  the  usual  materials  proposed,  but  they  are 
open  to  the  objections  of  difficulty  of  construction,  great  cost,  and  greater 
or  less  wear  and  destruction  by  ice  and  frost.  The  facing,  if  of  stone, 
must  be  of  cut  stone,  carefully  laid. 

I  have  now  to  submit  a  plan  for  a  permanent  superstructure  of  cod* 
Crete  faced  with  cast-iron,  which  is  reasonably  cheap,  and  which,  itii 
thought,  will  obviate  some  of  the  objections  to  exposed  concrete  blockfli 
or  to  ezpensvie  cut  stone. 

I  have  to  respectfully  request  that  the  project  submitted  may  be  con- 
sidered, and  that,  if  it  possesses  sufficient  merit,  I  may  be  authoriced 
to  apply  it  to  the  extension  of  the  pier  of  the  harbor  of  refuge,  Hil- 
waukee  Bay,  which,  being  upon  a  firm  stone  foundation,  is  particolaiiy 
fitted  to  receive  permanent  superstructure. 

The  drawings,  with  the  explanation  of  the  project  written  thereoni 
fully  explain  the  construction. 

By  title  use  of  cast-iron  plates  many  forms  of  facing  may  be  employed 
which  may  admit  secure  fastening  to  the  concrete  backing.  The  draw- 
ings show  only  one  of  such  forms,  which  may  perhaps  be  advantage- 
ously modified. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 

Captain  of  Ungineen* 

» 

The  Chief  of  Engineers,  IJ.  S.  A. 
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[Tint  Indonement.] 

I  Office  Chief  of  Engineebs, 

I  U.  S.  Army, 

March  16, 1887, 

Bespectfally  referred  to  the  Board  of  Engineers  for  consideration 
ind  for  report. 
By  command  of  Brigadier-Cteneral  Duane. 

John  G.  Pabke, 
Colonel  of  Engineers^ 
BvU  Maj.  Oen.j  U.  8.  A. 

[Second  indonement] 

The  Boabb  of  Enoineebs, 

New  Yorhy  April  12, 1887. 

Bespectfolly  retamed  to  the  Engineer  Department. 

The  Board  of  Engineers  have  considered  the  method  of  construction 
for  the  soperstxncture  for  the  breakwater  for  the  harbor  of  refuge  at 
Klwaakee,  proposed  by  Captain  Marshall,  Corps  of  Engineers,  and  is 
«f  opinion  that  it  would  be  well  to  construct  a  piece  about  250  feet  in 
length  in  the  most  exposed  part  of  the  breakwater  as  an  experiment. 

For  saperstmctares  of  greater  height  and  width  than  that  proposed 
by  Captain  Marshall  the  Board  is  of  the  opinion  that  the  method  rec- 
ommended by  it  for  the  Buffalo  Breakwater  will  be  less  expensive  and 
fute  as  durable  as  the  device  under  consideration ;  and  if*the  construc- 
tion at  Milwaukee  was  not  to  be  applied  as  an  experiment  would  prefer 
to  make  the  saperstructure  14  feet  thick  on  top  rather  than  10  feet,  as 
nggestedl 

On  behalf  of  the  Board. 

Thos.  Lincoln  Casey, 
Colonel  Corps  of  DngineerSj 

President  of  Board, 

[Third  indorsement.] 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 
April  16, 1887. 

Bespeotfally  returned  to  Captain  Marshall  for  his  information  and 
gmdanoe,  the  recommendations  of  the  Board  being  concurred  in  by  this 
oAee* 

•  •••••• 

By  command  of  Brigadier-General  Duane. 

John  G.  Pabke, 
Colonel  of  Engineers^ 
BvU  Maj.  Gen.  J  U.S.A. 


H  H  2. 


DCPBOVEMENT  of  MILViTAUKEE  HABBOB,  WISCONSIN. 
CONDITION  OF  WOBE  JUNE  30,  1887. 

During  the  fiscal  year  ending  June  30,  1887,  work  at  this  harbor  has 
oten  confined  to  cutting  down  and  rebuilding  superstructure  over  the 
<nt9  section  of  the  north  pier. 

Under  the  project  approved  by  the  Chief  of  Engineers,  for  disbursing 
t|be  babmce  of  the  appropriation  of  August  2^  1882,  and  the  allotment 
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from  the  appropriation  of  August  5, 1886,  proposals  were  scdunted  aol 
received  for  cutting  down  and  rebuilding  the  superstructure  OTer  th|| 
north  pier  outer  section,  as  follows:  j 

Abstract  of  proposals  for  cutting  down  and  rebuilding  600  feet  of  superstruetmre,  nar§i 
pier,  Milwaukee  Harbor^  Wisconsin,  received  in  response  to  adverUsemeKt  dated  Amgwd^ 
27,1886,  and  opened  September  14, 1886,  by  Captain  W,  L,  Marshall,  Corps  of  Bngimeas^ 


Articlfle. 


Pine  Umber,  2M. 836  feet.  B.  M perK.. 

Iron  drlft-bolta,  34,400  pounds per  pound.. 

Pine  plank  (3  inch),  12,000  feet.  B.  H perM.. 

Iron  spikes  (8  inch),  800  pounds per  pound. . 

White  oak  piles,  in  place,  3,500  linear  feet. .  .per  unear  foot. . 

White  oak  timber,  in  place,  9,000  feet,  B.  H per  M . . 

Iron  screw-bolts,  6,000  poands. per  pound. . 

Framing  timber,  294,336  feet,  B.  M perM.. 

Total  cost 
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With  appit)val  of  the  Ghief  of  Engineers,  a  contract  was  entered  iota 
September  29,  1886,  with  Hiero  B.  Herr  &  Co.,  the  lowest  responsible 
bidders  for  this  work,  who,  during  the  year,  have  cut  down  and  reboitt 
270  linear  feet  of  superstructure. 

The  depth  of  water  through  the  entrance  between  the  jiiers  has  de- 
teriorated to  17  feet,  and  dredging  will  be  necessary  the  next  hcasoo  to 
restore  it  to  its  proposed  depth  of  18  feet  at  mean  low  water  in  lak% 
Michigan.  The  width  of  the  17foot  channel  has  materially  lessened 
during  the  past  year. 

PBOPOSED   APPLICATION    OF    FUNDS   AVAILABLE  AND   THOSE  ASKBD 
FOB  THE  FISCAL  TEAR  ENDINa  JUNE  30,  1889. 

It  is  proposed  to  apply  the  funds  now  on  hand  from  the  appropriatiooB 
of  1882  and  1880  to  the  completion  of  the  present  contract  for  cuttiof 
down  and  rebuilding  the  superstructure  over  the  outer  section  of  tbe 
north  pier. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1889,  are  to  be 
applied  to  the  cutting  down  and  rebuilding  the  superstructure  over  the 
outer  section  of  the  south  pier ;  to  the  protection  of  this  work  by  guard- 
piles  and  bulkhead  timbers  at  the  ends  of  the  piers ;  to  repairiog  tbe 
pile-protection  to  the  stone  superstructure  of  the  inner  sectiou  of  the 
north  pier,  and  to  dredge  out  the  harbor  entrance  to  18  feet  below  low 
water. 

This  harbor  is  the  second  in  importance  on  Lake  Michigan.  The 
original  project  is  completed,  and  it  is  probable  that  for  many  yean  no 
work  beyond  maintenance  will  be  required.  The  superstructure  of  the 
piers  when  repaired  should  then,  to  lessen  the  cost  of  maintenance,  be 
made  permanent  by  buildiugit  of  stone  or  concrete.  The  superstractnre 
of  the  inner  section  of  the  north  pier  of  this  harbor  is  now  of  stone  and 
concrete,  and  is  satisfactory.  The  cost  of  stone  superstructure  is  nearlj' 
three  times  that  of  wood,  but  it  is  permanent. 
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Money  statement 

rolY  1,  ieS6,  amoant  available - |8,737.90 

Nly  i,  MS7,  amonnt  expended  daring  fiscal  year,  exclusiv^e  of 
fiftbilitiM ontstandiDg  Jaly  1, 1886 |601.55 

Wt  It  13^9  <>ote(AudiQg  li<^l>^^i®8 34.40 

835. 95 


Wj  1,1887,  amoant  available 7,901.95 


> 


IAmooBt  (estimated)  required  for  oompletioa  of  existing  project 22, 000. 00 
Amoont  that  cao  be)profatably  expended  in  fiscal  year  ending  June  30, 1889    22, 000. 00 
Sabmittod  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


.  report  ov  mr.  w.  h.  bearding,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  June  30,  lfc'87. 

Sis:  The  follow  log  report  in  relation  to  the  harbor  of  Milwankee,  Wis.,  is  respect- 
ftUy  sabmitted : 

At  the  commencement  of  the  fiscal  year,  ending  this  date,  the  funds  available  for 
fhe  imprnvement  of  this  harbor  were  $8,737.90. 

The  appropriatiou  of  $60,000  by  act  of  Congress  of  date  August  5, 1886,  for  ^  Improv- 
iB«  harbor  of  refage  at  Milwankee  Bay,  and  Milwaukee  River,"  provided  the  balance 
«r means  necessary  to  cut  down  and  rebuild  the  superstructure  of  the  outer  section 
iCthe  north  pier,  which  was  built  in  1871  aud  1872,  its  length  being  600  feet  and  width 

Piopoaals  for  doing  the  work  were  solicited  by  advertisement  iu  the  daily  papers, 
which  proposals  were  opened  on  the  lith  day  of  September,  1886. 

Mevta.  Uiero  B.  Herr  A.  Co.  were  the  lowest  bidders,  and  a  contract  was  entered 
into  by  them  for  doing  the  work  on  the  ^th  day  of  the  same  month. 

Owing  to  the  lateness  of  the  season  and  the  necessity  of  maintaining  the  beacon 
figlit  at  the  extremity  of  the  pier,  which  is  only  accessible  during  storms  by  means  of 
aae1evatc«l  platform  constructed  from  the  light-house  crib  to  the  beacon,  it  was  not 
CDotidered  advisable  to  commence  the  work  in  ^86,  with  a  probability  of  being 
obli«rd  to  suspend  operations  before  its  completion,  as  such  an  occurrence  would 
hare  been  a  serious  inconvenience  to  the  keeping  of  the  light,  as  well  as  a  possible 
drthmeDt  to  navigation.  The  difiiculty  experienced  by  the  contractors  in  obtaining 
tnosportation  of  timber  and  other  causes  also  retarded  operations,  so  that  the  work 
oC  CQitiog  down  was  not  commenced  until  the  28th  day  of  last  month,  since  which 
time  the  progress  made  upon  the  work  has  not  been  rapid,  owing  to  the  large  quan- 
tity of  stone  necessary  to  be  moved  from  the  old  work  into  the  new  superstructure  by 
■eaos  of  wheelbarrows. 

Ad  equivalent  to  270  running  feet  of  new  superstructure  has  been  cut  down  and 
ntbnilt. 

On  the  6th  day  of  last  month  I  took  soundings  iu  the  channel  between  the  harbor 
fkrt,  and  sabmitted  a  plat  of  the  same.  This  plat  shows  the  channel,  which  carries 
a  depth  of  more  than  17  feet  of  water  below  datum,  to  bo  yet  folly  100  feet  in  width. 
aUbongh  the  deposit  of  sand  and  sewage  matter  (equal  to  about  six-tenths  of  a  foot 
iarisg  the  past  year)  is  gradually  nan*owing  its  limits,  and  it  is  probable  that  it  will 
hp  neeeasary  to  enlarge  and  deepen  it  by  dredging  very  shortly.  The  superstructure 
of  the  outer  section  of  the  south  pier  needs  to  be  removed,  and  repairs  are  necessary 
u  the  west  ends  of  both  the  north  and  south  piers,  where  they  have  been  damaged 
by  collisions  and  worn  by  use  and  time.  The  pile  protection  to  the  stone  superstruc- 
ture of  the  inner  section  of  the  north  pier  is  also  in  need  of  repairs.  This  neceseity  is 
chirflT  due  to  the  rough  usage  to  which  it  is  constantly  subjected  by  the  mooring  of 
Tcaels  to  the  wales  or  fender-timbers  which  secure  the  i)iles  in  alignment. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hearding, 

AstUtant  Engineer, 
C^.  W.  L.  Marshall, 

Cwyt  e/Mngineen,  U.  8.  A. 
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COMMERCIAI<  STATISTICS. 


The  followiog  extract  taken  from  the  aDnaal  report  of  the  secretary  of  the  ChamlMK 
of  Commerce  for  the  fiscal  year  ending  April  4, 1887,  show  the  receipts,  shipment^' 
and  manufactores  of  some  of  the  leading  articles  of  commerce  at  the  hartior  and  cit^ 
of  Milwaukee  dnring  the  year :  i 

Receipts.— Barley,  by  rail  and  lake,  6,019,424  bushels — consumed  by  hrewM 
2,446,286  bushels ;  beer  niaoufaotured,  1,203,897  barrels ;  batter  received,  8,^8,M 
pounds;  cheese,  20,023,169  pounds;  coal,  759,681  tons,  of  which  714,242  tons  airiTvi 
by  lake  and  45,4:)9  by  railroad;  corn,  719,230  bushels :  eggs,  132,381  packages;  flsfr 
seed,  2,298,952  bushels,  of  which  81, 523  bushels  were  dispoMd  of  in  this  market ;  floor 
manufactured  in  Milwaukee,  952,802  barrels ;  flour,  total  receipts,  3,659,377  banels| 
fire- wood,  88,365  cords;  hides,  612,408;  hogs,  receipts  to  February  28,  674,128,  m 
which  553,077  wore  packed;  hops,  13,807  bales;  hops  used  by  brewers,  2,078,881 
pounds ;  lumber,  245,555,000  feet,  B.  M. ;  shingles,  76,320,000 ;  cedar  posts  No.  1,  vk^ 
328 ;  malt,  3,764,730  bushels ;  mill  stuffs,  receipts,  66,500  tons ;  shipment«^  102,981 
tons;  oats  received,  3,074,502  bushels;  pig  iron,  31,722  tons;  potatoes,  604,967  bosbdt; 

f>otatoes  shipped,  224,900  bushels ;  salt,  409,339  barrels ;  tan  bark,  42,596  cords ;  tai-  \ 
ow,  1,512,940  pounds;  wheat,  8,527.080  bushels;  tobacco  (Wisconsin),  ll,731,.'i8lJ 
pounds;  estimated  value  of  product  of  rolling-anilis,  $3,750,000;  tonnage  of  material  j 
received  at  rolling-mill,  120,089  tons  by  lake  and  128,384  tons  by  rail ;  receipts  of  oiBo»! 
ofintemal  revenue,  12,479,121.92;  bank  deposits,  $598,638, 113.21;  post-office  receipt^  i 
$356,327.38 ;  money-order  business,  $4,595,863.51. 

Tbe  nearest  collection  district  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  coUected  at  this  port  of  entry,  $249,212.89. 

^rhe  arrivals  and  departures  of  vessels  at  this  port  during  the  fiscal  year,  as  given 
by  the  collector  of  this  port,  were  as  follows : 


Defloriptioii. 


Steftmers  .. 
Sailvesaela 

Total 


Atrlvals. 


JTo. 

2,670 

2,743 


6^318 


1,824,063 
540.208 


2;  864, 289 


D^ftrtnrai. 


No. 

2,638 

2,7e3 


6^800 


1,878,  Ml 
507.2N 


2,47C^IS. 


report  of  mr.  w.  h.  hrardiko,  assistant  bnginskr. 

United  States  Engineer  Office, 

MUwauk^  December  13, 1885. 

Sir  :  The  following  information  respecting  the  harbor  of  Milwaukee,  Wis.,  is  re- 
spectfully submitted,  in  accordance  with  the  requirements  of  circular  from  the  OfBc« 
of  Chief  of  Engineers,  of  date  August  10,  1886 : 

(1>  The  amount  expended  upon  the  harbor  by  the  United  States  Gk>vem- 

inent  to  November  30,  1886 $276,474.88 

Amount  expended  by  the  city  of  Milwaukee 321,3S!».66 

Total 597,8».48 

The  project  is  completed.  The  estimated  annual  cost  of  preserving  and  maintsinuig 
harbor  is  $10,000. 

(2)  The  following  notes,  taken  from  the  records  of  the  Milwaukee  Board  of  Trade, 
Chamber  of  Commerce,  exhibit  the  amount  of  commerce  and  navigation  when  work 
of  improvement  began. 

'*  The  following  aggregate  of  shipments  ftom  this  port  during  the  season  of  1632  btf 
been  taken  from  the  books  of  those  engaged  in  the  business,  and  may  be  relied  upon  as 
correct; 
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Shipments  in  1852. 


Articlefi. 


...barrf^ls.. 

bushela.. 

do — 

do — 

do... 

do  ... 

1 tODS.. 

Iftw  and  dieaaed  bogs pouods.. 

|1M  barrels.. 

jfbsksd  hasDS pcimds . . 

:  VHImI  hsBM !>a  rrels . . 

tasked  shoaldera do... 

(hklsd  shoalders do  .. 

tad     packajzes.. 

barrels.. 

do 

l*«f do 

do 

do.... 

ke^B.. 

barrels.. 

MrrslsK pounds.. 

^^Bi«6»h barrels.. 

tons.. 

.....jtoandB.. 


Quantity. 


88.507 

394. 386 

345.620 

428, 811 

67,750 

124 

37 

1,771,364 

10,603 

102, 314 

274 

85,072 

21 

1.  226 

324 

1,112 

6,661 

887 

540 

811 

293 

150,000 

77 

300 

11,625 

Brick number. 

Wool poands. 

Kags do... 

Salt barrels. 

Ale barrels. 

Whisky do... 

Hides nnmber.. 

Flax pounds. 

Malt bushels. 

Flour barrels  . 

Cattle head.. 

Horaes do..., 

Fruit barrels. . 

Broom-corn tons. . 

Ashes casks. 

Grass  seed bushels.. 

Furs bales.. 

Lead pounds.. 

Shot do  .. 

Dressed  stAves number.. 

PipoRtaVos do  ... 

Tobacco barrels.. 

Ivory  black do — 

Merchandiso .tons.. 

Merchandise,  bulk barrelb. . 


Quantity. 


700,000 

321, 121 

30,000 

190 

2,400 

712 

12,990 

4,211 

6,376 

2,008 

165 

75 

270 

227 

3,291 

3.851 

139 

218,208 

31,160 

167,000 

22.000 

69 

100 

1,230 

6,304 

Amount  of  produce  in  store  on  March  20,  1853,  to  he  forwarded. 


ArUdea. 


Quantity. 


barrels 

^>t.. do.. 

•wf do.. 

do.. 

- liounds 

^■«a» Dnshels 

ly« do.. 

JN.. do.. 

BwIbj ..  .. .  .do.. 

Ow do.. 


45,220 

15,821 

269 

1..M0 

5.000 

225,600 

22, 2C0 

65,249 

3G,500 

70 


Articles. 


Qoantity. 


Beans bushels. 

Grass  seed do... 

Malt do... 

Flaxseed do  .. 

Wool iM>unds. 

Lead pff^B- 

Broom-corn bales. 

Hops do... 

Flax do... 


403 

1,826 

500 

27« 

7,811 

150 

810 

20 

19 


**It  appe-ars  that  a  larger  amount  of  produce  remains  to  go  forward  at  the  open- 
isgof  Larigation  at  this  point  than  at  all  others  on  Lake  Michigan  combined,  or  any 
poiflt  OD  Lake  Erie. 

''ARRIVALS  AND  DEPARTURES. 

'* Daring  the  season  of  navigation  in  ld52  the  nnmber  of  arrivals,  according  to 
tW  books  of  the  collector,  was  as  follows: 

Steamen 841 

Propellers 330 

SeikMoen 393 

SJoopa 1 

Brigs 34 

Total 1,599 

^'Departmes  aboat  the  same  as  the  arrivals. 

**  LUMBER. 

"The  lanober  trade  daring  the  year  past  has  been  lighter  than  for  the  year  1851, 
*UboQj;li  prices  have  been  a  shade  better. 
''The  following  are  the  total  receipts  for  the  season  of  1852 : 

Laaber f6ct,B.M..  12,649,426 

Lsths 1,565,000 

^wrWs 6,820,000 

^""iiie  bolts cords-.  800 

Cwbrpoftto 3,000 

8873  BICG  87 i30 
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BBRF  AND  PORK. 


''  WiBcoDsia  beef  Btands  as  high  in  the  New  York  market  as  any  prodnced  in  tiM 
oonntrr.  CattJe  are  as  goo<l  in  regard  to  stock,  as  well  fattened,  ana  as  well  fiacke^ 
as  the  best  of  that  of  our  neighbors  of  Illinois.  The  total  amount  packed  dortng*  ihtfi 
season  was  10,151  barrels. 

**  The  total  number  of  pork  packed  during  the  last  season  amounts  to  S3,707 

This  generally  has  brought  a  high  price,  and  farmers  have  reaped  a  rich  ~ 

•    •    • 

(3)  The  quantitiesof  some  of  the  principal  items  of  commerce  at  present  time 
copied  from  the  annual  report  of  Milwaukee  Chamber  of  Commerce  for  18^,  m»  foUow% 
viz: 

RECEIPTS. 

Beef  cattle number..  119,964 

8heep do....  102,314 

Hogs  (up  to  March  3) do 648, 2<2 

Hogs  packed  (ofabove) do....  579,313 


3 


Coal  by  lake tons..  710,736 

Coal  by  rail do 65,014 

Total  oofil do 775,750 

Lumber feet,  B.  M..  2.38.257,000 

Shingles number..  90.218,000 

Paper pounds..  25,086,285 

Butter do....  10,532,471 

Cheese do....  21,046,402 

Tobacco  (Wisconsin) do 10,557,007 

Wool do....  5,607,141 

Wheat bushels..  9,846,894 

Com. do 637, 0@ 

Millstnflfs ^ tons-  60,4d3 

Flaxseed bushels..  2,156,644 

Hides number..  455,993 

Hides  manufactured  into  leather  (of  above) do....  4^)2, 286 

Potatoes bashels..  912,034 

Icon  ore tons..  26,704 

Flour,  manufactured barrels..  961,152 

Total  receipts  flour do 2,232,5«0 

Barley bushels..  5.392,106 

Beer,  manufactured barrels..  1,117,256 

Salt do....  451.923 

Rags pounds..  10,455,364 

Hydraulic  cement  manufactured barrels..  230,790 

Receipts  of  internal  revenue dollars..  2,477,602.43 

Post-office  receipts do 255,066.07 

Money-order  bnsiness  at  post-office do. .. •  4. 838, 454. 54 

Bank  deposits do 559,354,893.00 

Revenue  from  customs do....  217,110.88 

SHIPMENTS  OF  SOME  OF  THE  LEADING  ARTICLES  OF  COMMERCE. 

Wheat bushels.^  5,424,313 

Corn do....  258,965 

Oats do 619, 7H6 

Barley do 2,646,902 

Rye do..-.  188,389 

Flour do 12,557,900 

Through  movement do....  13,610,167 

Total  local  and  through 35,304,851 

Wool pounds..  4,533,347 

Hides number..  23,7(17 

Butter pounds..  7,159,830 

Halt barrels..  3^354 

Lumber feet,  B.M,.  43,631,500 

Coal  by  rail tons..  269,277 

Cranberries , barrels..  23,500 
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^Mk,  beeff  hams,  shouldero,  and  middles barrels. 

IIhom 

poands.. 

oarrels.. 

jSKBlstofia,  total moTement tons.. 

JbesleoBMimptioaof  hope bales.. 

iTBbaceo pounds.. 

•rtttr  ..  — ..do.. .. 

fkUt barrels.. 


50,191 

17,601 

73,685 

8, 807, 750 

3,293 

22,099 

91,096 

8,169 

7, 207, 303 

7, 159, 800 

385,374 


The  arriTalfi  and  departures  at  this  harbor  daring  the  fiscal  year  ending  June  30, 
*^  18  follows: 


Arrivale. 

Departures. 

^ 

No. 

2,562 

2,561 

Tom. 
1,877,624 
476,817 

No. 

2,636 

2,591 

Tom. 
1.865.841 
465.846 

«ia«im«in "            :"  ,.".:..,;:::""  ""  ':;:;. 

Tvlal 

6,103 

2,853,841 

6k  U7 

2,35L1S7 

TWs  above  showing  of  the  number  and  roeistered  tonnage  of  vessels  for  1886  is  not 
cqsal  to  that  for  some  previous  years,  but  soDsequent  to  1852.  This  apparent  obanee 
h  partly  attributable  to  the  rapid  growth  and  snippiug  facilities  now  made  available 
wMgh  the  improvements  maae  by  the  Qovemment  to  the  harbor  of  Duluth,  Minn., 
vliaA  Improvement  has  resulted  in  diverting  a  large  percentage  of  the  wheat  grown 
lathe  Northwest  from  its  former  channel  of  transit,  hy  way  of  Milwaukee,  to  the  more 
£nct  route  esst,  by  way  of  Duluth. 

The  redtaction  in  the  registration  of  the  tonnage  of  vessels  has  also  apparently  re- 
dseed  the  tonnage  of  vessels  to  two-  thirds  of  their  former  registered  capacity.  The 
npsteied  tonnage  of  eight  vessels  (selected  for  comparison)  which  were  afloat  in 
UBO  was  then  3,424  tons.    Their  present  register  is  2,253  tons. 

As  to  the  effects  of  the  improvement  of  this  harbor  upon  the  rates  of  competing 
notes  of  transportation  and  rates  of  freight  and  insurance,  the  rates  of  insurance 
en  fiist-cUifls  vessels  and  steamers,  as  per  annual  report  of  the  National  Board  of 
Lake  Uaderwriters,  have  been  as  follows: 


TctE. 

Claw. 

1 

Bate. 

Year. 

Clase. 

Bate. 

M» 

Reflmiwtle 

PoreitU. 
8 
9 

7.4 
9 

8.83 
10 

1878 
1873 
1674 
1874 
1886 
1885 

Sail 

Peroent. 
0.5 

1» 

^tmaieni 

Steam 

6.5 

UK 

fWI 

Sail 

6.5 

vm 

StfMB 

8t4^ain 

6.5 

IttS 

fM] 

Sail 

6.46 

1866 

8tMin 

Steam 

5.6 

From  1  to  2  per  cent,  is  added  to  the  general  rates  of  insurance  upon  vessels  where 
tbey  load  from  bridge-piers  offshore,  and  where  there  are  no  interior  harbors.  The 
K«oeral  reduction  in  marine  insurance  on  the  lakes  from  1855  to  1885  is  2  per  cent.  In 
1S5  the  rates  of  inaarance  were  from  6.5  per  cent,  for  small  vessels  to  9  per  cent,  for 
luye  venels.  Jn  1885  the  rates  for  small  vessels  were  8}-  per  cent.,  and  for  large  ves- 
wls  4|per  cent.,  showing  that  for  some  reason  a  great  change  in  rates  for  the  lar^e 
elasa  of  vessels  has  taken  place.  This  change  is  probably  owing  to  the  increase  in 
the  namber  of  harbors  and  the  increased  depth  of  water  over  the  bars  in  front  of  their 
CQtruioe,  as  they  now  admit  with  safety  the  passage  of  a  larger  class  of  vessels  than 
Mm  improvements  were  effected. 

The  foUovinff  correspondence,  copied  from  the  records  of  the  Board  of  Trade,  Mil- 
vaokee,  upon  the  subject  of  insurance,  is  interesting,  as  it  indicates  clearly,  the  effect 
of  obitractions  at  the  months  of  harbors  upon  the  minds  of  those  interested  in  lake 
UTigatton : 

Milwaukee,  June  22, 1855. 

BiAE  Sis  :  Great  complaints  are  being  made  by  vessel-masters  of  the  condition  of 
ti»  Bofido  Harbor,  which  is  represented  as  being  difficult  of  entrance  under  the  most 
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favorable  state  of  weather.    It  is  also  represented  that  the  underwriters  are  dee] 
risks  to  that  port  npon  vessels  of  large  t-onnage.    If  yon  have  any  certain  infoi 
on  this  subject,  and  of  the  prospi^cts  of  repairs  contemplated,  yon  will  greatly  ol 
me  by  oommnnicating  sach  facts  in  the  premises  as  yon  possess. 
I  am,  very  respectfully,  your  obedient  servant, 

Horatio  Hiix, 
Prendent  of  the  Board  of  TraMiu 
J.  W.  Wbeks,  Esq., 


Milwaukee,  Juim  22,  1856. 

Dear  Sib  :  I  am  in  receipt  of  your  favor  of  this  date,  relative  to  the  oonditioii  f£\ 
the  harbor  at  Buffalo.    In  reply,  I  have  to  state  that  I  am  informed  by  the  marine  ia» 
specters  that  a  sand-bar  of  considerable  magnitude  has  formed  at  the  month  of  the . 
(Buffalo)  harbor ;  that  the  channel  is  narrow,  not  exceeding  50  feet,  and  diffienlt  of* 
entrance  even  in  smooth  water,  and  nearly  impossible  for  vessels  of  large  tonna^  9X 
deep  draught,  to  make  the  entrance  without  grounding,  and  if  attempted  during  evea  - 
a  moderate  gale  hazard  and  peril  are  very  great,  as  the  vessel  may  be  driven  upon 
the  State  works  a  total  loss.    I  am  informed  that  it  will  require  an  expenditure  of 
about  16,000  to  remove  the  obstruction,  and  that  the  city  authorities  are  wholly  neg-  : 
ligent,  whilst  the  business  men  of  the  city  refuse  to  contribute  so  considerable  a  sum. 
It  is  necessary  to  insure  safe  entrance  to  our  vessels.    I  am  not  aware  that  any  risks 
have  been  declined,  or  any  additional  premiums  contemplated  for  risks  to  that  port; 
but  should  this  state  of  things  continue,  it  may  well  be  doubted  if  underwriteia  iio- 
prudent  enough  can  be  found  to  assume  risks  certain  to  encounter  such  extraordi- 
nary peril. 

I  am,  very  respectfully, 

J.  W.  Weeks, 

HotfATio  Hill,  Esq., 

Pre9ident. 


Sail  veeaeU  and  BieanMra  on  the  ^fbrthwestem  IdkeSf  not  including  xcestem  Xtw  York  mid 

Pennsylvania, 

[Taken  from  United  States  cenans  of  1880.] 


States. 


Ohio 

>1iobi2an 

lllinoiB.... 

WiBconsiii 


Sail  MMet*. 


Total 


Ohio 

Michigan 

Illinois 

Wisconsin , 

Western  Now  York 
Pennsylvania 


Steamers, 


Total. 


Aggregate 


No.  ves- 
sels. 


196 
470 
275 
258 


1,109 


117 
397 

80 
114 
204 

26 


047 


Average 
tonnage. 


287 
132 
24-J 
106 


328 
167 
151 
113 
333 
060 


Total 
tonnage. 


56.275 
62,105 
66,528 
50,800 


235, 708 


Value 
per  ton. 


•25 
25 
25 
25 


38,353 
06,457 
13,468 
12,977 
66.064 
24,969 


55 
67 
62 
SO 
6! 
65 


Totd  value. 


01,406,306 

1,552.«» 
1,063.200 
1,270,000 


^S,9K,1» 


228.288 


2,124,7« 
847,800 

7«B,soe 

4.038,100 
1,680,100 


ld,918,flS5 


19,811.0S0 


*Not  inolnding  western  New  York  and  Pennsylvania. 

A  reduotion  of  2  per  cent,  on  the  above  amount  of  vessel  property  shows  thtt  s 
saving  of  $396,221  per  annum  is  made  over  the  governing  rates  of  insurance  in  18^ 

The  rates  of  freight  at  the  present  time  areimuch  lower  than  before  harbor  improTO- 
ments  were  made. 

An  extract  taken  from  the  records  of  the  Milwaukee  Board  of  Trade,  Chao?ber  of 
Commerce,  is  as  follows : 

**  January  19, 1853.— Wells  &  Hill  agree  to  freight  for  C.  H.  Wheeler  2,000  barrel! 
of  provisions  by  steam  to  Buffalo  within  t\Yg  x^^K^  qX  Ql^SMTftl^CQ  ol  first  piopellorin 

the  spring,  nt  75  ce^t6  per  barrel  A-eight.'* 
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I  Tkb  sTense  of  freight  on  floar  to  the  "  sea-board  "  in  1886  has  been  32  cents  per 
isiel  Crom  Milwaukee. 

'    Mm  high  as  32  cents  per  bushel  for  wheat  has  formerly  been  paid.    This  was  in  1842, 

Uie  schooner  ColnMms,  with  a  carrying  capacity  of  5,400  bushels,  was  consid- 

to  be  a  large  Teasel.    Her  size  and  cost  ($5,000),  as  compared  with  the  Suaque- 

of  2,500  tons  burden  and  cost  of  $215,0(10,  shows  that  a  vast  stride  has  been 

in  the  progress  of  commerce.    In  1860  the  rate  of  14  cents  per  bnshe^  for  wheat 

Milwankee  to  Buffalo  was  common. 


(5)  Benefits  to  the  community,  and  general  benefits. 
The  sTerage  cost  of  carrying  flour  by  rail  from  Milwaukee  to  the  Atlantic  seaboard, 
the  year  1885  (as  per  annual  report  of  the  secretary  of  the  Chamber  of  Corn- 
was  32  cents  per  barrel. 

Cents. 

Aom  January  1  to  May  25 43.33 

riRMD  May  25  to  October  1 26.36 

October  1  to  December  31 43.33 


Fkon  Korember  23  to  January  22  the  freight  on  flour  by  railroad  was  50  cents  per 

Tliis  record  shows  that  during  the  season  of  navigation  on  the  lakes  the  rate  of 
fcigfat  on  floor  was  from  one-third  to  nearly  one-half  less  than  when  navigation  was 
•hsed,  and  is  one  evidence  of  the  benefits  derived  from  harbor  improvements. 

1  M^iDg  of  15  cents  per  barrel  on  flour  (through  lake  competition)  wonld  amount 
Is  $100,000  per  annum  on  a  shipment  of  flour  from  this  port,  with  an  output  of  2,500,000 


_  a  rate  of  one-half  cent  per  mile  per  ton  to  be  a  fair  rate  for  the  tfanspor- 
tatioB  of  heavy  commodities  by  railroad,  the  cost  of  one  ton  of  such  freight  from  Buf- 
falo to  Milwankee,  a  distance  of  612  miles,  would  be  $3.06  per  ton. 

The  average  rate  of  freight  on  coal  by  water  from  Buffalo  to  Milwaukee  has  been 
sboat  66  cents,  or  $2.40  per  ton  less  than  it  would  have  cost  for  transportation  by  rail 
■Bder  the  above  conditions. 

AsMuning,  however,  a  saving  of  only  one-half  that  sum  (or  a  freightage  of  one- 
tssrter  cent  per  mile  per  ton  by  rail)  to  have  been  made  upon  the  710,736  tons  of 
•Mlnceived  at  Milwaukee  by  lake  during  the  year  ending  June  30, 1886,  the  saving 
cCe^ed  on  this  single  item  of  commerce  has  been  $^2,883.20  in  a  single  year ;  or  dur- 
ing that  period  $255,052.72  more  than  the  total  expenditure  which  has  been  made  by 
the  United  States  Government,  together  with  that  of  the  city  of  Milwaukee,  in  the 
iBimvement  of  the  Milwankee  Harbor,  from  1852  to  1886,  inclusive^ 

To  eomment  further  upon  the  savings  made  on  the  freights  of  lumber,  shingles, 
hides,  sod  other  heavy  articles  would  see^p  to  be  unnecessary,  inasmuch  as  it  has  been 
ihovn  above  that  the  saving  upon  the  freight  of  one  article  in  one  year  has  been  more 
ihsB  three  times  as  much  as  the  *'  total  expenditure  "  made  by  the  United  States 
GoTcffiuDent  in  the  improvement  of  Milwaukee  Harbor. 

BoiwetliiUy  submitted. 

W.  H.  Hkardino, 
Assistant  Enaineer. 

Capt.  W.  L.  Marshall, 

Csfps  of  Engineers,  U.  S,  Arm}/, 


H  H  3. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

CONDITION  OP  THE  WORK  JUNE.  30,  1887. 

Daring  the  past  fiscal  year  the  contract  for  dredging,  which  was  an- 
<lttvay  at  the  date  of  the  last  annaal  report,  was  completed,  restoring 
the  harbor  to  16  feet  in  depth,  it  having  deteriorated  to  13  feet  in  depth. 
The  dredged  channel,  however,  is  only  75  feet  in  width,  and  cannot  be 
opeeied  to  rernatn  of  that  depth  unless  materially  widened  by  further 
dredging. 

After  the  passage  of  the  river  and  harbor  act  of  August  5, 1886,  pro- 
pnals  wece  solicited  and  received,  and  opened  at  Milwaukee,  Wis., 
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September  14, 1886,  for  the  catting  down  and  rebuilding  superstrnctare 
over  the  oater  section  of  the  soath  pier,  as  follows : 

Abstract  ofpropataU  for  cutting  down  and  rebuilding  550 /m^  of  9uper9truoture,  wuikpitr, 
Badne  Marbor^  Wisoonain,  received  in  reeponee  to  adveriieement  dated  Auguet  27,  1(^86, 
and  opened  September  14,  1886,  by  Caption'  W,  L.  Marshall,  Corpe  of  Engitieere, 


' 

Pine  timber  (190,080  feet, 
B.M.).perM. 

Us  (26.147 
r  pound. 

les  driven 
*  feet),  per 

bolts  (400. 
ir  pound. 

1 

i 

i 

is 

Ka 

Name  and  address  of  bidder. 

Si. 

i| 

1 

Ott. 

^3 
ot». 

hi 

3rt5 

cu. 

M 

1 

1 

§1 

a 
t 

ToUl 
cosL 

4 

1 

W.  T.  CasKrain,  HUwaakee, 
Wis. 

130.00 

fl7.00 

6 

45 

$50.00 

6 

$10.03 

$16. 50  f  10, 475.  n 

2 

Horatio  Traman  and  C^eori^e 
Cooper.  Manitowoc,  Wle. 

IOlOO 

18.00 

6 

60 

50.00 

6 

10  00 

13.00    t.eX2L4i 

3 

George  H.  Sager,  Kenoeba, 
Wfi. 

18.50 

15.50 

5 

50 

50.00 

6 

10.50 

12.75 

9,5ea8i 

4 

Hiero  B.  Herr  &  Co.,  Cht- 
cafro,  HL 

18.00 

18.00 

6 

80 

40.00 

5 

10.00 

ISlOO 

8.905.11 

5 

Christopher  H.  Starke,  Mil- 
waukee, Wis. 

10.00 

18.00 

5 

50 

50.00 

8 

10.00 

13.00 

0.63144 

6 

F.  M.  Knapp  and  K  Oillen. 
Baoine,  Wis. 

18.751 

15  25 

H 

45 

6a  00 

6 

0l5O 

12.25 

9^8Qtl8 

With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into 
September  29, 1886,  with  Hiero  B.  Herr  &  Oo.,  the  lowest  responsible 
bidders  for  this  work,  who,  ander  their  contract,  dated  September  29, 
1886,  cnt  down  and  rebuilt  745  linear  feet  of  the  south  pier,  and  protected 
this  work  by  guard-piles  and  waling. 


PROPOSED  APPLIOATIO^  OF  FX7KDS  •  ASKED    FOR    THE    FISCAL   YEAR 

ENDma  JUNE  30,  1889. 

It  is  proposed  to  expend  these  funds  in  dredging  the  16  foot  chanDel 
to  150  feet  in  width,  and  to  extending  the  south  pier  towards  comple- 
tion. The  project  for  extending  the  south  pier  is  contained  in  the  Re- 
port of  the  Chief  of  Engineers  for  1883. 

The  work  is  necessary  for  arresting  the  drift  of  sand  into  the  harbor, 
and  to  reduce  the  funnel-shaped  entrance  to  prevent  disturbance  within 
the  harbor  by  waves  entering  the  present  wide  mouth.  This  work  is 
not  urgent  and  may  be  delayed.  The  work-  of  dredging,  however,  is 
now  necessary,  and  should  be  done  at  the  earliest  practicable  momeut. 

Money  statement 

July  1,  1886,  amount  avaiUble $1,117.«) 

Amount  appropriated  by  act  approved  August  5, 1886 10,000.00 


July  1, 1887j  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 9^,673.23 

July  ly  1887,  outstanding  liabilities 670.93 


11,117.50 


10, 34a  46 


July  1,  1887,  amount  available 774.(M 
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IAnoont  (Mtinubted)  req aired  for  coinpletioa  of  oxistiDS  project I'^iS^OOO.OO 
Awnmt  that  can  be  i>rodtably  expended  in  fiscal  year  ending  Jane  30, 1889  10, 000. 00 
Submitted  in  compJiance  with  reqairoments  of  sectiona  2  of  riyer  and 
karbor  aeta  of  186U  and  1867. 


rkport  of  mr.  w.  h.  hbarding,  assistilnt  bngin1ckb. 

United  States  Enoinber  Office, 

MUwaukeCf  Wia.,  June  30, 1887. 

Sie:  Hie  following  report  npon  the  improTement  of  Racine  Harbor,  WisconBln, 
ht  the  fiaeal  year,  is  respectfally  submitted  : 

The  contract  of  Mr.  S.  O.  Dixon,  of  date  May  28, 1886,  for  dredging  between  the 
hirbor  piers  at  Racine,  was  in  force  on  the  30th  of  Jane,  1886.  At  that  time  he  had 
Bsde  two  eats  of  the  dredge  to  a  depth,  of  16  feet  and  a  width  of  50  feet  for  the  whole 
k^h  of  the  channel  between  the  piers.  Subsequent  to  that  date  the  dredged 
chniiel  was  widened  to  70  feet.  Total  quantity  of  dredged  material  excavated  and 
^  isnoTed  under  this  contract  was  11,555  cubic  yards.  Under  the  appropriation  made 
Vj  Congress  on  August  5, 1886,  for  the  improvement  of  rivers  and  harbors,  the  amount 
proridMl  for  the  improvement  of  Racine  Harbor  was  $10,000. 

Advertisements  were  inserted  in  the  daily  newspapers  on  the  27th  of  August  invit- 
iig  proposals  for  cutting  down  and  rebuilding  550  rnnning  feet,  more  or  less,  of  the 
Hperstnictare  of  the  outer  section  of  the  south  pier,  which  were  opened  at  noon  on 
the  14th  day  of  September,  1&^.  Messrs.  Hiero  B.  Herr  &  Co.  were  the  lowest  bid- 
doM,  and  on  the  29th  of  September  they  entered  into  contract  to  do  the  work. 

Operations  were  commenced  early  in  October,  and  continued  until  the  end  of  No- 
veober,  at  which  time  a  length  of  318.6  running  feet  of  the  superstructure  was 
canpleted,  with  the  exception  of  the  planiL  decking  andprotectmg  the  pier  with 
fika.  Extremely  cold  weather  prevented  further  work  in  1886.  The  work  was  re- 
«aed  in  April,  1887,  and  continued  until  the  present  month. 

The  total  length  of  saperstructnre  which  has  been  cut  down  and  rebuilt  under  this 
csatiaet  is  745.7  running  feet,  of  which  541.4  feet  is  20  feet  in  width  and  204.3  feet 
M 16  feet  in  width.  The  whole  length  of  the  superstructure*  has  been  protected  by 
driTin|^  white-oak  piles  along  the  channel-face  or  the  pier,  which  are  capped  with  12 
hj  12-iDch  oak  timbers ;  the  timbers  and  piles  being  secu^  to  the  pier  by  screw 
mta  Thirty-nine  cords  of  large  stone  were  put  into  the  enter  crib  of  the  north  pier 
to  npply  a  deficiency  of  that  material  caused  by  the  former  ballast  running  through 
the  grillage  of  the  crib. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Hbardino, 
AsfUtant  Engimetr, 
Capt  W.  L.  Marshall, 

C9rp$ofBngineer9,  U.  8.  J. 


COMMERCIAL  STATISTICS. 

The  trade  and  population  of  Racine  are  growing  steadily.  One  feature  which  marks 
IB  advance  in  its  prosperity  is  the  activity  which  is  apparent  in  the  improvement  of 
its  stneta ;  Mlao  its  system  of  water  snpplv  from  Lake  Michigan,  which  is  nearly  com- 
pleted, with  its  accompanying  system  of  sewerage,  now  well  nnder  way.  The  pro- 
tection of  its  lake  frontage  by  pile  work,  etc.,  also  attests  to  its  increasing  importance 
Ma  city. 

The  nearest  collection  district  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

AiDoont  of  revenue  collected  at  the  nearest  port  of  entry,  $249,212.89. 

The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
giTen  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


DescriptioiL. 

Arrivals. 

Departares. 

I'liwn                                   ,.     i                                    . .  J 

JVp. 
570 
878 

864,686 
51.084 

No. 
570 
874 

Tons. 
864.586 

48,416 

"" 

Told 

057 

415,670 

053 

418,609 
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H  H4. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 
CONDITION  OF  WORK  JUNE  30,  1887. 

In  accordance  witb  the  project  for  the  expenditure  of  the  money 
propriated  by  the  act  of  August  5, 18SG,  approved  by  the  Chief  of  En- 
gineers, proposals  for  cutting  dow  n  and  rebuilding  415  feet  in  len^rtfa 
of  superstructure  over  a  section  of  the  south  pier  were  solicited  by 
public  advertisement,  and  received  and  opened  at  Milwaukee,  "WisI, 
September  14, 1886,  as  follows : 

Abstract  of  proposals  for  cutting  down  and  rebuilding  408  feet  of  superstruciure^  soMih 
Kenosha Harb^r^  Wisconsin^  receivtd  in  response  to  advertisement  dated  August  ^^ 
and  opened  September  14, 1B66,  by  Capt.  W.  L.  Marshall j  Corps  of  Engineers. 


Art  idea. 


Pine  timber  (112,000  feet^  B.  M. )  .per  M . . 
Drift-bolts  ( 16,000  poands) .  .per  poand . . 
Pine  plank,  in  place  (6,000  feot) .  .per  M. , 
Iron  spikes,   8-iuoh  (350  pounds),  per 

ponnd 

White-oak  pilesdriven  (1,230 linear  feet), 

per  linear  foot 

Wiiite-oak  timber,  in  place  (6,400  feet, 

B.M.),perM 

Iron   sorew-bolts    (1,350  pounds),    per 

pound 

Framing  (112,000  feet,  B.  M.) per  M. 

Total  cost '... 


o 

6 

W  ^ 

a« 

§3 

C5.2 

^^ 

s« 

i^ 

a  'M 

.o  o 

Si 

wo 

s 

^3 

»^ 

C9 

« 

^ 

«C 

^ 

$20.00 

$19.00 

$18.50 

$16.00 

$19.00 

$18.50 

.04 

.04 

.04 

.04 

.04 

.04 

17.00 

16.00 

15.50 

13.00 

16.00 

15.00 

.05 

.05 

.05 

.05 

.05 

-MJ 

.46 

.50 

.48 

.35 

.50 

.48 

60.00 

60.00 

50.00 

45.00 

50.00 

50.00 

.06 

.06 

.00 

.05 

.06 

.06 

17. 00 

13.00 

12.25 

15.00 

1X00 

1        12.  CO 

5.701.00 

5, 287. 50 

5.120.40 

1  4.935.50 

5,287.60 

5. 088.  IS 

With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered 
into  September  29, 188(5,  with  Hiero  B.  Herr  &  Co.,  the  lowest  responsi- 
ble bidders  for  this  work,  who,  during  the  year,  completed  the  wort 
contracted  for  satisfactorily.  The '  completion  of  this  contract  finds  the 
piers  in  fair  condition  except,  within  the  shore  line  at  the  north  pier, 
where  60  feet  of  superstructure  were  carried  away  by  storms  during 
the  winter  of  1885-'86,  the  removal  of  which  has  caused  erosion  to  a 
damaging  extent  upon  the  shore  line  of  the  basin  near  the  pier. 

The  sand  is  piled  up  against  the  north  pier  for  900  feet  beyond  the 
original  shore-line,  and  great  quantities  of  it  are  annually  blown  over 
the  pier  into  the  channel- way  from  these  accretions. 

In  1876-'77  this  harbor  was  deepened  to  15  feet  in  depth,  but  the  ap- 
propriations made  have  been  continually  much  less  than  the  engineer's 
estimates,  and  consequently  insufficient  for  the  maintenance  of  the  piers 
and  channel  depth.  The'consequence  has  been  that  the  harbor  cannot 
be  entered  now" by  vessels  drawing  over  10  feet,  and  the  deterioration,  if 
allowed  to  proceed  further,  will  practically  close  the  harbor.  Not  only 
have  the  appropriations  been  insufficient  to  make  further  progress 
towards  the  completion  of  the  harbor  possible,  but  have  not  evoi 
allowed  the  work  already  done  to  be  preserved  and  maintained. 
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FB0P06ED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKED  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 


fands  are  to  be  used  in  restoring  tbe  harbor  to  15  feet  available 
iepOk  of  navigation,  and  to  extending  the  soath  pier  towards  comple- 
tkn.  Thepier  extension  is  not  urgent,  but  $8,000  is  imperatively  needed 
to  restore  the  channel  to  its  proper  and  former  deptli,  and  is  tbe  least 
tHMMint  that  will  be  effective. 

Money  statement 

Myl,  1886,  mmonnt  available $1,302.20 

Amount  appropriated  by  act  approved  Auj^ust  5, 1886 5,000.00 

6, 362. 20 
JqIt  1, 1887,  amoant  expended  during  fiscal  year,  exclasive  of 

•    UabiUtics  ontetanding  July  1,  1886 $752.74 

Jaly  1, 181^,  oatetandlng  liabilities 62.29 

815. 03 

Jily  1, 1887,  amount  available 5,547. 17 

IAaoant  (estimated)  required  for  completion  of  existing  project 41, 000. 00 
Amoont  that  ean  be  profitably  expended  in  fiscal  year  ending  Jaue30, 1889    20, 000. 00 
Snbniited  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


• 


rbport  of  mr.  w.  h.  hoarding,  assistant  engineer. 

United  States  Engineer  Office, 

MiUcaukeej  Wis,,  June  30,  1887. 

Sn:  The  following  report  upon  tbe  harbor  of  Kenosha,  Wis.,  is  respectfully  sub- 
■Dttod: 

tlie  sun  appropriated  by  act  of  Congress  of  Angnst  5, 1886,  for  the  improvement  of 
thiB  litfbor  was  15,000.  On  the  27th  day  of  the  same  month  proposals  were  solicited 
of  bidders,  throngii  advertisement  in  the  daily  papers,  for  the  cutting  down  and  re- 
boildiag  of  the  aaperstmoture  of  the  inner  section  of  the  south  pier  408  feet  in  length, 
Bore  or  leas.  Bids  for  doing  the  work  wore  opened  at  noon  on  the  14th  of  September, 
IML  The  lowest  bidders  were  Messrs.  Hiero  B.  Herr  &  Co.,  who  were  awarded  the 
vork,  a  contract  for  doing  which  was  entered  into  by  them  on  the  29th  day  of  the 
nBemoDth. 

Aetife  opermtions  were  not  commenced  until  late  in  May,  by  reasou  of  the  difficulty 
cxperieoeed  by  the  contractors  in  obtaining  timber,  as  their  demands  upon  the  mill- 
owBcn  were  large  for  a  supply  of  tha4> material  for  tbe  several  works  which  they  were 
onder  eootraot  to  perform.  The  section  of  superstructure,  which  is  412  running  feet 
in  length,  has  been  cut  down  and  rebuilt,  but  the  pile  protection  to  the  same  is  not 
ytteonipleted.    It  is  expected  that  this  will  be  finished  before  the  20th  day  of  July. 

I  took  toondings  in  the  harbor  channel  on  the  I3th  day  of  last  month,  a  plat  of 
which  was  submitted.  This  plat  shows  that  with  the  stage  of  water  at  mean  lake 
levol,  a  Teasel  drawing  10^  feet  of  water  could  not  enter  the  harbor  in  calm  weather 
withoQt  taking  croand. 

Tbo  eoal  merchants  and  lumber  dealers  are  particularly  desirous  of  increasing  the 
<lBpth  of  water,  as  they  say  their  business  has  suffered  severely  through  this  cause. 
Jvt  city  oonncil  of  Kenosha  has  appropriated  the  sum  of  $1,000  to  be  applied  to  dredg- 
ing purposes,  and  I  believe  the^  have  also  applied  to  you  for  such  assistance  as  you 
■ij  he  able  to  give  towards  effecting  a  better  entrance  into  the  harbor. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heardino, 
'AsHatant  Engineer » 

Cspt  W.  L.  Marshall, 

Corp9  of  Engineerty  U.  S,  A, 
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COMMERCIAL  STATISTICS. 

The  following  are  some  df  the  leading  articles  of  mannfactnre,  as  obtained  by  Urn 
chairman  of  the  harbor  committee : 


Halt  extract 

Floor barreU. 

Spring-beds nnmber. 

rainfiig-iiiills /. do... 

Malt s, bnahela. 

Waeoni uumber. 

Enpnee  and  skeins 

Larober  need  in  manafactaring feet,B.  M. 

Grain  tile 

Brick. 


Prodnot  of  brass- rolling  mill 

Beer 

Beoeipts  tan-baik oocds. 

Coal tons. 


Qoantity. 


45,000 

100,000 

500 

640,000 

10,722 


8,500,000 

900,000 

6^000.000 


11.000 
12,000 


noocooi 


79^00 


24. 
60. 


The  total  yalne  of  manufaotares  is  upwards  of  $3,000,000. 
The  nearest  collection  district  is  Milwaukee,  Wis. 
The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry,  $249,212.89. 
The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


Pesoription. 


Steamers  .. 
Sail  vessels 

Total. 


ArrlTals.       Departuree. 


So. 
88 
164 

Tons. 
9.061 
19, 771 

JTo. 
84 
161 

252 

28,832 

215 

18,771 
27^ 


H  H  5. 

IMPORVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 


CONDITION  OF  WOBK  JUNE  30,  1887. 

Work  at  this  harbor  daring  the  past  fiscal  year  has  beea  executed  by 
the  method  of  hired  labor  and  the  purchase  of  materials  in  the  open 
market,  this  method  being  most  economical  and  advantageoos  to  tbe 
United  States. 

During  the  fiscal  year  ending  June  30,  1887,  208.8  linear  feet  of  tbe 
north  pier  has  been  completed  and  96  linear  feet  of  the  south  pier. 

The  north  pier,  where  damaged  by  storms  and  ice  during  the  winter 
of  1886-^87,  was  repaired,  and  bailast  added  to  nine  cribs  of  the  nortb 
pier,  to  replace  the  filling  washed  out  by  storms. 

The  report  of  Assistant  Engineer  W.  H.  Bearding,  in  local  chargeof 
the  work,  herewith  gives  all  details  concerning  the  annual  progress. 

The  north  pier  now  reaches  to  the  12foot  curve  as  it  existed  in  1879, 
but  the  advanoe  of  the  fore-shore  is  very  rapid,  and  the  piers  will  bave 
to  be  materially  increased  in  length  in  tbe  near  future. 

The  work  is  not  yet  far  enough  advanced  to  be  of  material  benefit  to 
the  commerce  of  the  place,  although  it  is  used  to  a  slight  degree  for 
light-draught  boats. 
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The  harbor  is  being  created  npoa  an  expdsed  sandy  coast,  ia  shallow 
vater,  remote  from  shelter,  which  makes  its  coustruction  difficult  and 
exprasive. 

Rht  the  sake  of  economy  the  appropriations  for  this  work  should  at 
hist  be  made  sufficient  to  complete  it  to  the  degree  that  it  may  be  util- 
ind  before  the  piers  are  rotten,  and  require  renewal  above  the  water- 
fine. 

An  appropriation  of  SdOaOOO  will  allow  the  completion  of  both  pierd 
to  Uie  12-fi)ot  contoor  as  it  existed  in  1879,  and  sufficient  dredging  be- 
joiid  the  old  shore  line  and  within  the  harbor  to  admit  of  its  use  to  the 
extent  at  present  demanded  by  the  interests  of  the  place. 

The  proposed  *'  interior  basin  'Ms  to  be  dredged  entirely  within  the 
shoreline,  now  above  high- water  mark.  The  above  esti  mate  is  to  dredge 
that  part  of  the  harbor  only  which  lies  ontside  the  shore-line  of  1879. 

PROPOSED    APPLICATION  OF    FUNDS  ASKED    FOB  THE  FISCAL  YEAR 

ENDINO  JUNE  30,  1889. 

The  fdnds  now  available  are  sufficient  only  for  watchman  and  con  tin- 
{^t  expenses  and  maintenance,  or  to  repair  possible  minor  damage  from 
vnfoceseen  canses. 

The  fdnds  asked  iTor  the  fiscal  year  ending  June  30, 1889,  are  to  be 
QKd  in  the  completion  of  the  piers  and  in  dredging  the  entrance  and  a 
portion  of  the  outer  basin,  to  serve  as  a  harbor  during  the  construction 
of  the  inner  basin,  and  in  dredging  and  revetting  the  passage  from  the 
oater  to  the  inner  basin. 

The  prospective  commercial  importance  of  the  harbor  is  treated  in 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1882,  page  2165. 

The  object  to  be  attained  by  the  construction  of  this  harbor  and  the 
teireo  of  the  citizens  in  reference  to  it  are  stated  in  the  Beport  of  the 
Qhier  of  Engineers  for  1880,  pages  1940  to  1947. 

At  present  there  is  but  little  transportation  to  and  fro  by  water,  the 
tmtB  being  compelled  to  land  at  an  open  pier-head. 

Trafflc  by  water  is  almost  confined  to  the  lumber  trade. 

The  pier  at  which  boats  landed  having  been  rendered  useless  by  par- 
tial destmction,  vessels  of  sufficiently  light  draught  have  used  the  in- 
Miplete  harbor  to  a  limited  extent. 

Money  statement 

Jttly  1, 1886,  amount  available .' $1,142.19 

^Mnt appropriated  by  act  approved  Auguat  5,  1886 20,000.00 

21, 142. 19 
^nly  1. 1SB7,  amount  expended  during  fiscal  year,  exclusive  of 

,  liibUUies  outaUnding  July  1,  1886 $11,781.08 

^«]yl,  1887,  ontatanding  liabilities , 43.00 

11.824.08 

f  

%  1, 1887,  amount  available 9,318.11 

IAoxmnt  (estimated )  required  for  completion  of  existing  project 71, 000. 00 
Amoant  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1889    35, 000. 00 
S«l»Biitted  in  compliance  with  requirements  of  sections  2  of  river  and 
htriior  acto  of  1866  and  1867. 
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REPORT  OF  MR.   W.   H.   HEARDING,  ASSISTANT  ENGINEER. 

United  States  Engineer  Offfck, 

Milwaukee,  Wis.,  June  30^  18S7. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  improvement  of 
Wankegan  Harbor,  Illinois,  during  the  past  fiscal  year. 

In  the  appropriation  bill  passed  by  Congress  for  the  improvement  of  riTers  and 
harbors^  and  which  became  a  law  the  5th  day  of  Angust,  1886,  the  sam  de«igiiated 
for  the  improvement  of  Wankegan  Harbor  was  $20,OOU.  For  economic  reasons  rhia 
improvement  has  been  made  chiefly  by  purchase  of  materials  and  hired  labor,  and 
therefore  no  delay  was  occasioned  in  resuming  work  under  this  act.  Operations  were 
commenced  on  the  Ist  of  September,  and  prosecated  satisfactorily  from  that  date 
until  the  30th  of  November,  the  results  being  the  construction  of  20B.8  runnin^^  feet 
of  extension  to  the  north  pier,  which  is  of  pile- work.  This  extension  has  cajried  the 
pier  to  the  line  of  the  natural  depth  of  12  feet  of  water,  as  it  existed  in  1879  before 
improvements  were  commenced,  which  is  as  far  as  it  was  proposed,  under  the  project, 
to  carry  the  pile- work.  When  the  pile-driving  machine  was  moved  to  the  ahoxv  it 
was  taken  alon^  the  beach  to  the  alignment  of  the  south  pier,  where  it  was  laid  np 
for  the  winter,  in  readiness  for  the  work  of  its  extension.  Two  hundred  and  thirty 
white-oak  piles,  each  31  feet  long,  were  purchased  during  the  winter,  and  delivered 
upon  the  beach  near  the  south  pier,  at  20  cents  per  linear  foot,  for  this  extension. 

In  former  reports  mention  has  been  made  of  the  effects  of  the  storms  upon  the  ssn^d 
overlying  the  clay,  which  material  forms  the  bed  of  the  lake  in  this  locality.  This 
effect  was  very  marked  during  a  succession  of  storms  which  occurred  in  the  latter 
part  of  November. 

The  sheet-piles  of  the  outer  section  of  the  north  pier  (No.  16)  were  washed  oat  and 
replaced  three  times  before  they  could  be  secured  in  the  wotk.  The  waves  removed 
the  overlying  sand  down  to  the  top  of  the  clay,  leaving  a  depth  of  19^  feet  of  water 
in  this  section.  Some  little  tfhie  was  occnpied  in  collecting  the  materials  scattered 
along  the  shore,  but  otherwise  the  loss  sustained  was  trifling. 

The  storms  in  December,  1885,  shattered  the  bridge-pieri  owned  by  private  parties, 
so  seriously  that  it  was  not  considered  worth  repairing,  and  in  view  of  the  facili- 
ties which  it  is  expected  will  shortly  be  available  in  the  harbor  basin,  a  temporary 
platform  has  been  erected,  upon  which  lumber  has  been  delivered  in  cargoes  of  from 
100,000  to  140,000  feet,  B.  M.    The  storm  of  the  night  of  March  23,  of  this  year,  se- 
verely tested  the  stability  of  the  north  pier  extension.    As  soon  as  the  heavy  body  of 
ice  (some  14  feet  in  height)  had  melted  from  the  top  of  the  pier  its  effects  became 
visible.    Thirteen  of  the  tie- rods  were  found  to  be  broken,  and  others  were  bent  so 
as  to  require  straightening.    One  section  of  the  pier  (No.  11)  was  forced  to  the  sontli- 
ward  a  distance  of  10  inches.    The  oak  wales  and  binders  of  this  section  were  broken , 
and  some  of  the  sheeNpiles  disturbed.    The  water  on  thenorth  side  of  the  outer  four 
sections  was  deepened  by  the  removal  of  the  material  from  the  lake  bed  to  a  deptb 
of  18  feet,  and  this  depth  prevailed  around  the  east  end  of  the  pier.    The  stone  bal- 
last inside  the  pier,  which,  at  the  time  of  suspension  of  work  in  1886,  was  np  toa 
height  of  1  foot  above  datum,  showed  a  depth  of  4  feet  of  water  over  it  when  the  ice 
was  gone.    Nine  of  the  outer  sections  have  beeu  partly  supplied  with  ballaat,  where 
deficient,  the  top  of  which,  in  the  two  outer  sections,  is  now  np  to  datum,  and  in  the 
remaining  sections  the  depth  of  water  is  3  feet  below  that  level. 

Work  upon  the  south  pier  was  resumed  by  the  driver  on  the  24th  of  May^,  since 
which  time  an  extension  of  96  feet  in  length  of  pier  has  been  bnilt,  oomprising  sec- 
tions 9, 10,  and  11,  and  some  of  the  piles  in  the  side  rows  of  section  12  are  driven. 
The  available  funds  will  complete  the  five  sections,  or  160  feet  of  the  south  pier  ex- 
tension, and  provide  necessary  ballast  for  the  north  pier.  The  accretions  to  the 
northward  of  the  harbor  have  formed  extensively  during  the  past  year.  A  very  nar- 
row channel  of  from  7  to  14  feet  in  depth  is  available  for  light-draught  vesseU,  im- 
mediately alongside  the  north  pier,  but  to  make  it  available  for  commerce  exten- 
sive dredging  will  be  necessary.  The  extension  of  the  south  pier  160  feet  will  lessen 
the  disturbance  in  the  basin  during  southeasterly  weather.  To  complete  the  work 
on  outer  basin  under  the  present  project,  with  3U0  feet  extension  to  each  pier,  woold 
cost  as  follows : 

For  300  feet  of  crib  extension  to  north  pier,  20  feet  wide $22, 500 

For  300  feet  of  pile  extension  to  south  pier 16,500 

For  75,200  cubic  yards  of  dredging  in  channel  and  basin,  at  20  cents . 1^  040 

Total :.    64,040 

Very  respectfully,  your  obedient  servant, 

W.  H.  Heardino, 
Aaaietant  Engineer, 
Capt.  W.  L.  Marshall, 

Corp»  of  Engineers,  U.  S.  A, 
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COMMERCIAL  STATISTiCB. 

Tbe  fbUowinsT  are  some  of  the  commodities  of  trade,  as  furnished  by  John  Powell, 

Mq.,  mayor  of  Wankegan : 

Eteeipta: 

Lumber feet,  B.  M..  6,000,000 

Shingles 1,500,000 

LatlM 1,500,000 

CottI tons-.  18,500 

BtXt barrels.-  5,000 

Nails kegs..  2,000 

Iron tons..  400 

Tan  bark cords..  1,900 

Hides 57,000 

ShipiiMotB: 

Fish tons..  100 

Sand  and  gravel cars..  6,000 

Ale  and  beer,  money  value $350,000 

Kooeyvalae  of  business  transacted  by  merchants 12,763,500 

Tbe  nearest  collection  district  is  Chicago,  111.    The  nearest  port  of  entry  is  Chi- 

,111. 
Amoont  of  revenue  collected  at  the  nearest  port  of  entry  is  $4,620,773. 76, 
AniTals  of  vessels  76;  departores,  76. 


H  H  6. 

IMPBOVEMENT  OF  THE  FOX  AND  WISCONSIN  BIVEBS^  WISCONSIN. 

Doring  the  fiscal  year  ending  June  30, 1887,  work  on  the  Fox  and 
Wiseonsin  rivers,  under  the  river  and  harbor  acts  of  July  5^  1884,  and 
ADgiu3t5, 1886,  has  been  done  as  follows : 

ON  THE  WISCONSIN  BTVEB. 

During  the  summer  of  1886,  two  of  tbe  dams  on  the  Wisconsin  Biver 
were  repaired  preparatory  to  the  work  of  an  observation  party,  which 
was  maintained  on  this  river  during  July  and  August,  1886.  The  ob- 
aerrations  taken  were  to  ascertain  the  low- water  slopes,  depths  avail- 
able for  navigation  at  low  water,  and  other  information  for  the  use  of 
the  Board  of  Engineers,  in  discussing  the  practicability  of  improving 
the  Wisconsin  Kiver  by  wing-dams. 

These  observations  were  reduced  and  forwarded  to  the  Ohief  of  En- 
gineers November  17, 1886.  The  Board  of  Engineers  submitted  a  re- 
port, based  upon  the  results  of  the  observations  named,  to  the  Chief  of 
Bogioeets,  which  was  referred  to  the  last  Congress  and  published  in 
House  Ex.  Doc.  "So,  65,  Forty-ninth  Congress,  second  session. 

Hie  conclusions  of  the  Board  were  adverse  to  this  method  of  improve- 
ment, and  they  recommended  that  no  more  work  be  done  on  the  wing- 
dams  in  the  bed  of  the  river  directed  to  securing  an  open  river  channel. 

No  further  work  is,  therefore,  contemplated  on  the  Wisconsin  Biver. 

ON  THE  FOX  EIVEB. 

upper  JVmt. — The  necessary  work  was  done  for  maintaining  the  navi- 
gatioa  of  the  river  from  Portage  to  Lake  Winnebago,  including  the 
I'eiHurB  to  locks  and  dams  and  the  maintenance  of  existing  depth  of 
navigation  by  dredging. 

Lock-tenders'  houses  were  built  at  White  Biver  and  Eureka  locks ; 
4fiiM9  cubic  yards  of  sand  and  gntyel  werQ  dredged  from  bars  in  tbQ 
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channel  below  Montello ;  new  gates  were  bnilt  for  the  Grand  Biver 
Lock,  and  the  gates  at  White  Biver,  Princeton,  and  £areka  locks  re- 
paired; a  washout  in  the  Eureka  Dam  was  repaired,  temporarily,  but 
this  dam  must  be  rebuilt  An  embankment  or  levee  102  feet  long  wM 
constructed  at  the  White  Eiver  Lock. 

Lower  Jba;.— The  work  in  progress  at  the  close  of  the  last  fiscal  jear 
at  Neenah  and  Menasha,  in  accordance  with  the  recommendations  of 
the  Board  of  Engineers,  September  17, 1884,  approved  by  the  Secretary 
of  War,  December  10, 1884,  to  comply  with  the  provisos  attached  to 
the  river  and  harbor  acts  of  August  2, 1882,  and  July  5, 1884,  were 
continued  during  the  past  fiscal  year. 

The  Menasha  Dam,  402  feet  in  length,  with  four  sluice-ways  20  feet 
each  in  width  and  7^  feet  in  depth,  was  completed  and  is  in  use. 

The  removal  of  400  feet  in  width  of  the  Neenah  Point  was  completed^ 
57,412  cubic  yards  of  material  having  been  removed  by  dredging. 

The  rock  drilUng  and  blasting  in  Menasha  outlet  to  Lake  Winnebago, 
to  give  a  channel- way  95  feet  wide  and  6  feet  below  the  crest  of  the 
Menasha  Dam,  was  completed  and  the  material  removed,  except  an  in- 
considerable amount  of  dredging  to  remove  inequalities ;  5,487  linear 
feet  of  holes  were  drilled ;  2,159  charges  exploded,  and  G28  linear  feet 
of  channel  excavated  \  6,982  cubic  yaiSs  of  rock  and  10,292  cubic  yards 
of  gravel  were  removed  from  the  channel. 

Dredging  was  begun  above  the  rock  cut  to  continue  the  6-foot  channel 
to  Lake  Winnebago. 

The  left  abutment  to  Rapid  Oroche  Dam,  injured  by  the  flood  of  1881, 
was  rebuilt  of  masonry  in  cement  mortar,  and  the  dam  repaired,  and  a 
sluice-way  placed  therein. 

The  old  De  Pere  Lock  was  thoroughly  renovated,  and  the  bottom  of 
the  lock-chamber  lowered  by  rock  excavation  2^  feet,  increasing  the 
capacity  of  the  lock  that  uiuch  in  navigable  depth. 

The  old  timber  lock  at  the  Cedars  was  removed  and  a  new  lock  of  cut 
stone  built  on  its  site  during  the  spring  of  1887. 

The  De  Pere  Dam  was  completed  by  closing  the  openings  therein ; 
putting  on  its  comb  or  crest  and  backing  it  with  gravel  and  clay. 

Current  repairs  to  lock-gates,  dams,  and  canal  banks  were  made 
throughout  the  line  as  needed,  and  the  channel  depths  maintained  by 
dredging;  repairs  to  the  dredges,  boats,  and  scows  were  undertaken,  and 
the  plant  kept  in  serviceable  condition  thereby. 

The  report  of  Assistant  Engineer  0.  A.  Fuller,  hereto  attached,  gives 
full  details  of  the  location  and  amount  of  all  work  done  from  Montello 
to  Green  Bay,  and  the  materials  expended  in  the  work. 

Navigation  was  continued  during  the  season  of  1886  until  closed  by  ice 
November  23, 1886.  It  was  resumed  throughout  the  line  April  23, 1887, 
and  continued  up  to  the  date  of  this  report,  except  lor  nine  days  in  June, 
when  temporarily  suspended  through  the  Menasha  Lock,  which  was 
closed  for  repairs. 

Extraordinary  low  water  characterized  the  season.  The  depth  of  nav- 
gation  in  the  upper  Fox  reached,  for  short  times,  until  the  bars  could 
be  removed  by  dredging,  2^  feet.  Boats  drawing  5^  feet  could  run  from 
Green  Bay  to  Menasha  during  the  entire  season,  except  during  the 
months  of  August  and  September,  when,  on  account  of  the  mills  t^ing 
from  the  pools,  above  the  Appleton  and  Menasha  dams,  water  in  excess 
of  the  discharge  of  the  Fox  Biver,  and  thus  reducing  the  levels  of  Lake 
Winnebago  and  Little  Lake  Butte  des  Morts  below  the  crests  of  the 
dams,  navigation  was  made  precarious  for  boats  drawing  more  than  ^ 
fe§t  9f  water. 
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Hits  evil  is  increasiDg,  and  if  the  mills  can  not  be  confined  to  taking 
fte  Borplns  water  only,  or  that  which  wonld  otherwise  flow  over  the 
ansts  of  the  dams,  the  improvement  of  the  Fox  River  shoold  not  con- 
Ibrae. 

Tb»  facts  were  reported  by  me  to  the  Chief  of  Engineers  Angnst  16, 
1886,  and  referred  by  the  War  Department  to  the  Department  of  Justice, 
Vrtiidi  has  instituted  proceedings  against  the  water-power  users  at 
Veenah  and  Menasha,  in  the  United  States  circuit  court  for  the  eastern 
diBtiict  of  Wisconsin,  to  restrain  them  from  drawing  water  below  the 
cnst  of  the  Menasha  Dam.  The  suit  is  contested,  and  meanwhile  nav- 
igatioa  is  again,  this  season,  since  the  close  of  the  fiscal  year,  suffering 
flm  more  severely  than  last  year  from  this  cause.  The  mills  are  in- 
ixeadng  in  number,  and  water-rights  are  still  being  sold  by  the  water- 

Crtf  companies,  although  the  low- water  discharge  of  the  Fox  Kiver 
already  been  much  exceeded.  The  expenditure  of  farther  appro- 
priations for  this  stream  should  be  made  contingent  upon  the  success  of 
the  Government  suit  now  pending.  If  the  United  States  can  not  main- 
tain the  levels  of  the  i)ools  and  depth  of  navigation  as  established  by 
their  officers,  the  work  is,  or  can  always  be  rendered,  valueless. 

All  expenditures  for  the  improvement  of  the  Fox  Eiver  and  for  new 
mkka  have  been  made  from  the  a]»propriations  for  the  Fox  and  Wis- 
ooQgin  Biver,  July  5,  1884^  and  for  the  Fox  Biver  below  Montello, 
Angost  5, 1886. 

FB0P06ED  APPLICATION  OF  FUNDS  AVAILABLE  FOR  EXPENDITUBES 
DUSma  THE  FISCAL  TEAB  ENDING  JUNE  30,  1888. 

The  balance  of  the  funds  available  and  on  hand  will  be  expended  in 
eonpleting  the  removal  of  material  from  the  blasted  channel  at  Men- 
Mba,  and  in  dredging  in  the  vicinity  of  the  Menasha  Channel. 

It  will  be  observed  that  the  balance  now  on  hand,  and  reported  in  the 
fioandal  statement  herewith,  is  not  all  available  for  work  on  the  Fox 
Biter.  Of  the  amount  reported,  94,293.53  is  a  balance  remaining  over 
fivm  the  appropriation  of  $25,000,  made  in  the  special  act  of  March  3, 
1875,  ^*to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
tlie  State  of  Wisconsin,"  and  applicable  only  to  acquiring  land  for  sites 
ud  pay  for  flowage  of  lands,  eto. 

Ten  thousand  dollars,  appropriated  by  river  and  harbor  act  of  July  5, 
IftM,  ^to  be  used  for  maintaining  the  channel  between  De  Pere  and 
Green  Bay,"  and  $6,000, "  or  so  much  thereof  as  may  be  necessary,"  etc., 
appropriated  by  the  river  and  harbor  act  of  August  5, 1886,  for  a  levee 
rt  Portage  "  to  prevent  overflow  of  the  Wisconsin  River  into  the  Upper 
Fox  Biver,  so  as  to  prevent  injury  to  the  Government  works  on  Fox 
Biver,"  in  all,  $20y2^&kSy  is  not  available  for  the  purpose  of  improving 
Pox  Biver. 

Of  these  amounts  the  first  named  is  used  principally  for  the  legal  ex- 
peases  connected  with  defending  the  suits  for  flowage  damages  against 
tke  United  States  now  in  the  courts  of  Wisconsin. 

The  second  amount  is  retained  until  it  may  be  needed  to  ^^maintain" 
tiieduuinel  from  De  Pere  te  Green  Bay,  which  has  under^ne  no  de- 
feiioration,  and  has  required  no  ^^maintenance ; "  and  the  third  amount 
tt  withheld  in  the  Treasury  because,  daring  the  fifteen  years  of  Gov- 
aaent  possession  of  the  works  on  the  Fox  River,  no  levee  at  Portage 
|UM  ever  been  found  to  be  or  considered  to  be  '^necessary  to  prevent 
iqoiy  to  the  Government  works  on  the  Fox  Biver." 
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It  is  respectfnlly  recommended  that  Uie  two  last-mentioned  sama^ 
amounting  to  $16,000,  be  made  available  for  work  on  the  Fox  fiiver, 
that  the  former  acts  be  repealed  as  far  as  relates  to  them,  or  that 
terms  of  the  acts  may  be  so  modified  as  to  allow  the  sums  to  be 
pended. 

PROPOSED  APPLICATION  OP  THE  FUNDS  ASKED  FOR  THE  FISGAX  YSAK 

ENDING  JUNE  30,  1889. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under  Uie 
project  contained  in  the  report  of  the  Board  of  Engineers,  dated  Sep- 
tember 17,  1884,  approved  by  the  Secretary  of  War  December  10, 1884, 
(see  Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1885,  pages  2041 
to  204G,  inclusive),  as  further  modified  by  authority  of  the  Chief  of  En- 
gineers, upon  the  recommendation  of  the  Board  of  Engineers  for  forti- 
fications and  for  river  and  harbor  improvements,  May  14,  1886,  which 
project  as  modified  contemplates  the  rebuilding  of  the  Cedars  Lock, 
the  renovation  of  the  old  locks  as  they  require  it,  and  the  deepening 
and  widening  the  channel  of  the  Fox  River  throughout  to  6  feet  depth 
and  100  feet  width,  without  reference  to  the  original  project. 

This  work  forms  part  of  the  original  project,  the  object  of  which  was 
to  secure  a  cheap  route  of  transportation  from  the  Mississippi  Biver  to 
the  Great  Lakes  and  Atlantic  sea-board ;  the  advantages  of  which  are 
set  forth  in  numerous  reports,  and  especially  in  the  report  of  Major  G. 
K.  Warren,  Corps  of  Engineers,  in  the  Eeport  of  the  Chief  of  Engineers 
for  1808,  page  357,  and  in  the  report  of  the  Select  Committee  on  Trans- 
portation Eoutes  to  the  Sea  board.  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers,  contained  in  House  Ex.  Doc  No.  65,  Forty-moth 
Congress,  second  session. 

It  is  proposed  to  apply  funds  given  by  Congress  to  first  improve  the 
navigation  of  the  river  by  deepening  and  widening  the  channels  through- 
out, by  rock  excavation  and  dredging,  to  the  full  capacity  of  the  exist- 
ing locks,  in  order  that  the  full  benefit  of  the  locks  already  built  will 
be  attained  and  remain  available. 

•  The  valley  of  the  Fox  River  is  about  the  most  thickly  settled  por- 
tion of  Wisconsin,  and  although  the  freight  actually  carried  by  water 
may  form  but  a  small  part  of  the  commerce  of  such  important  towns 
along  its  course  as  Portage,  Berlin,  Oshkosh,  Fond  du  Lac^  Menash% 
Neeuah,  Appleton,  and  Kaukauna,  yet  all  the  freight,  especially  heavy 
freights,  to  and  from  these  places  are  lowered  to  near  the  price  of  water 
carriage  during  the  season  of  navigation,  and  the  river  competition  is 
therefore  of  such  value  that  the  works  should  be  maintained  and  the 
navigation  improved,  at  least  to  the  extent  contdkplated  by  the  modi- 
fied project  stated  above. 

The  practice  of  the  water-power  owners,  however,  along  the  Lower 
Fox  of  using  the  pools  created  by  the  dams  for  purposes  of  navigation 
simply  as  storage  reservoirs  for  water  for  milling  purposes,  without  any 
regard  to  the  rights  of  the  public  to  the  full  benefits  of  the  navigation 
established  by  the  United  States  works,  will,  if  some  method  of  restraint 
cannot  be  had,  render  of  no  avail  the  large  disbursements  made  by  the 
Government  upon  this  stream. 

The  nearest  coUection  district  is  Milwauk^,  Wis.  The  nearest  port  of  entry  i> 
Milwaukee,  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  eUtry  daring  the  fiscal  ye«r, 
$249,212.89.  .  • 


IS 
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Money  statement 

1, 1886^  amoimt  available $68,701.16 

aold  to  offioersy  depoelted  to  credit  of  appropriation 175. 00 

appropriated  by  act  approved  August  5,  1886 56,250.00 

125, 126. 16 


Jilr  1, 1887.  amount  expended  during  fiscal  year,  exclusive 

oriiabilitieaoatstandiDg  July  1,1886...: $80,554.08 

July  1, 1887,  oatstandlDg liabilities 270.90 


80,825.88 


M7 1, 1887,  amonnt  available 44,300.28 


X 


Amoant  («ttmated)  required  for  completion  of  original  project.  Fox 
and  WiaooDsin  rivers 1,965,663.00 

Annmit  (estimated)  required  for  completion  of  existing  project.  Fox 
Kiver :. 546,000.00 

Iflwont  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1889 200,000,00 

Sabmiited  in  compliance  with  requirements  of  sections  2  of  river  and 

,   harbor  acta  of  1866  and  1867. 


The  expense  of  main  taiuing  the  existing  depth  of  navigation  through- 
mt  the  Fox  River  and  canals :  for  repairs  to  mechanical  constructions 
Hut  have  been  completed  ana  in  use,  but  afterwards  injured  by  flood 
V otherwise;  for  current  repairs  to  old  locks  and  dams,  and  for  lock- 
tenders^  services,  have  been  paid  from  the  indefinite  appropriation  for 
^operating  and  care  of  canals  and  other  works  of  navigation,''  provided 
by  section  4  of  the  river  and  harbor  act  approved  July  5, 1884. 

A  detailed  statement  of  the  expenditures  under  this  latter  appropri- 
tticm  acoompanies  this  report. 

ITnder  the  indefinite  appropriation  for  the  ^^  operating  and  care  of 
Cttab  and  other  works  of  navigation,"  it  is  proposed  to  renew  the 
vooden  lining  of  two  of  the  old  timber-locks ;  to  build  new  lock-gates 
&r  Little  Chute  Oombined,  Appleton  Second,  and  Kaukauna  locks ;  to 
juintain  the  existing  depth  of  navigation  in  river  and  canals  by  dredg- 
ing; to  keep  in  general  repair  locks,  dams,  and  canal  banks,  and  pay 
far  lock-tenders'  services  and  superintendence. 

Money  statement 

JbIj  1,  IdfsS,  amount  appropriated  by  act  approyed  July  5, 1884 Indefinite. 

•^Bly  1,  \8S7,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
WitiUnding  July  1,  lti86 $42,061.65 

SAnKmat  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1888.    4:),  650. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
bvbor  acts  of  1866  and  1867. 


FOX  BIVEB. 

* 

report  of  mr.  c.  a.  fuller,  assistant  engixker. 

United  States  Engineer  Office, 

Appleton,  Wis,,  July  16,  1887. 

CATiAnr :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  in)- 
^■vnaient  of  the  Fox  Kiver,  Wisconsin,  from  Montello  to  Green  Bay,  for  the  fisci^l 
fan  ending  Jone  30, 1887. 

Owrstioos  during  the  year  were  confined  principally  to  reuovating  the  old  lock  at 
w  me  and  lowering  the  bottom  of  the  looJE-chftmher  and  the  lower  gi^te  reoeoaes 
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2i  feet  hj  rook  exoavation ;  to  the  oompletioo  of  the  repairs  of  Rapid  Croche  Dam ; 
to  rebuilding  of  the  Cedars  Lock  with  stone ;  to  drilJing,  blasting,  and  remoYin^ 
rock  from  the  channel  of  Menasha  River :  to  completing  the  construction  of  the  new 
dam  at  Menasha ;  to  widening  the  Neenan  outlet  of  Lake  Winnebago  by  dzedging ;  to 
deepening  and  widening  the  channel  Of  the  river  by  dredging ;  to  making  repairs  to 
boats  and  dredges,  and  incidental  repairs  to  locks,  danas,  and  canal  banks. 

Navigation  was  continued  until  closed  by  ice  on  the  23d  o£  November.  It  was  par- 
tially resumed  on  the  10th  of  April,  1887,  and  wholly  soon  the  23d  of  the  same  month, 
and  was  maintained  to  the  present  dat«,  except  for  nine  days  during  the  month  of 
June,  through  the' Menasha  Lock,  which  was  closed  for  repairs. 

Boats  drawing  not  exceeding  5|  feet  of  water  could  run  during  the  whole  season  of 
navigation  between  Green  Bay  and  Menashi^,  excepting  in  the  monchs  of  August  and 
September,  when  the  mills  had  drawn  the  water  so  low  below  the  crests  of  the  Ap- 
pleton  and  Menasha  dams  that  there  was  but  a  precarious  navigation  for  boats  of  3^ 
feet  draught  between  Appleton  and  Lake  Winnebago.  Again,  on  the  13th,  20th,  and 
27th  of  June,  1887,  the  water  was  drawn  by  the  mills  below  the  crest  of  the  Appleton 
Dam  from  4^  to  10  inches,  which  seriously  affected  navigation  between  Appleton  and 
Menasha. 

During  the  low-water  season  there  was  but  2^  feet  of  water  on  some  of  the  ban 
between  Oshkosh  and  Montello. 

The  following  outline  of  operations  at  each  point  between  Montello  and  Green  Ba^, 
under  separate  iieads,  viz :  ''Operating  and  care  of  canals  and  other  works  of  navi* 
gation,''  and  ''  improving  Fox  River,"  Is  respectfully  submitted: 

OPBRATINO  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAYIGATION. 

De  Pere  Lock. — The  remains  of  an  old  coffer-dam  were  removed  by  Dredge  No.  1 ; 
the  lower  crib  wing-walls  were  raised,  repaired,  and  backed  with  clay,  coffer-dama 
put  in  above  and  below  the  lock,  and  134  linear  feet  of  coffer-dam  built  along  the  left 
side.  A  10-inch  centrifugal  pump  was  placed,  the  pump-engine  set  up,  and  the 
water  pumped  out.  Large  quantities  of  snow  and  ice  were  removed  from  the  lock- 
pit.  All  of  tho  planks  were  stripped  from  the  walls,  the  upper  tier  of  poets  and  the 
coping  timbers  removed,  the  lower  tier  of  posts  dressed  off  to  receive  new  planking, 
new  posts  and  coping  framed,  and  the  lock  ^eplanked.  The  lower  hollow  quoina 
were  taken  out  and  replaced  by  new  ones  backed  with  cement  masonry.  The  valve 
rods  and  suspension  straps  of  the  upper  gates  were  straightened  and  repaiied.  Two 
new  lower  gates  were  framed  and  placed.  Ooe  hundred  and  sixty-three  oords  of  rock 
were  excavated  from  the  lock  bottom,  lowering  the  lower  miter-sill  2^  feet,  and  the 
rock  in  the  lower  recesses  were  cut  down  plumb.  A  new  lower  miter-sill  was  framed, 
placed,  and  secured  by  fifteen  l^-inch  wedge-bolts  to  the  solid  rock,  and  the  heel  of 
the  cheek  pieces  bolted  to  the  chord  by  two  1-inch  bolts.  The  seams  in  the  rock  bot- 
tom were  filled  with  stone  and  cement.  Eighteen  anchor-bolts  were  placed  in  the 
chamber  walls.  The  crib- work  of  both  upper  wing-walls  was  repaired  and  replanked. 
The  suspension  columns  and  maneuvering  gear  were  placed  and  secured,  rour  new 
capstan  platforms  built,  four  new  snubbmg-posts  put  in,  and  the  old  ones  repaired 
and  braced.  The  fore-bay  of  the  lock  was  cleaned  out,  the  pump  taken  out,  and  the 
engine  and  boiler  cleaned  and  laid  up.  The  coffer-dams  were  removed  by  a  dredge- 
boat  sufficiently  to  allow  of  the  passage  of  boats,  and  navigation  opened  turough  w» 
lock  on  the  10th  of  April. 

There  were  purchased  and  expended,  84,158  feet,  B.  M.,  of  pine  lumber ;  18,818  feet^ 
B. M.,of  oak  lumber;  530  pounds  of  drift-bolts;  5,500  pounds  of  nails  and  spikes; 
1,490  cubic  yards  of  clay;  300  pounds  of  iEtna  powder;  300  exploders ;  700  linear 
foot  of  safety  fuse :  21  barrels  of  cement ;  50  barrels  of  sand ;  76  oords  of  wood,  and 
15  tons  of  anthracite  coal. 

Little  Kaukauna  Lock  and  Dam, — No  repairs  were  made. 

Rapid  Croche  Lock, — One  lower  gate  was  taken  out,  a  valve-rod  repaired,  and  the 
gate  rehung.  Two  new  diamond  blocks  were  framed  and  placed,  and  the  anchor- 
straps  to  one  lower  gate  and  two  capstan  platforms  were  repaired. 

The  left  bank  of  the  caual  was  raised  and  strengthened  by  Dredge  No.  1.  Two 
hundred  dnd  sixty-six  cubic  yards  of  clay  were  placed. 

Rapid  Croche  Dam, — The  work  of  repairing  the  coffer-dam  that  was  partially  carried 
away  by  the  £ood  of  April,  1886,  was  completed,  and  the  dam  repaired.  Two  oords 
of  brush  were  cut,  mats  made  and  sunk;  six  cribs  were  built  and  sunk  with  30  cordd 
of  stone,  connections  were  made,  and  ld7  linear  feet  planked ;  3,910  cubic  yards  of 
backing  were  put  in ;  the  debris  of  the  old  abutment  was  taken  out,  the  bed-rook 
cleaned  off,  and  a  coffer-dam  put  in  around  the  site  of  the  abutment ;  234  cnbio  yards 
of  hardpan  were  excavated  for  foundations,  and  220  cubic  yards  of  cement  masoniy 
laid ;  28  linear  feet  of  abutment  coping  was  dressed  and  laid  in  cement ;  eight  crite 
were  built,  sunk,  and  secured  in  extension  of  dam,  and  40  linear  feet  of  sheet  piled; 
950  cubic  yards  of  clay  were  placed  in  rear  of  the  abutment,  200  cubic  yards  of  clay 
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and  gravel  in  rear  of  the  dam,  and  100  cubic  yards  above  the  sluice-way ;  crib  cod- 
nections  were  made  between  the  end  of  the  dam  and  the  sluice-way;  the  floor  and 
trestle  timbers  of  the  sluice-way  were  framed,  placed,  and  secured,  and  tlie  needles 
framed  and  placed ;  the  pump,  engine,  andplaut  were  moved  to  Cedars  Lock. 

There  were  purchased  and  expended  79,275  feet,  B.  M..  of  pine  lumber ;  7,500  feet, 
B.  M.,  oak  lumber;  1,500  pounds  of  nails  and  spikes;  1,050  pounds  of  screw-bolts  and 
washers ;  2,830  p^nds  of  drift-bolts ;  151  barrels  of  cement ;  275  pounds  of  cast-iron 
caps ;  and  25  cords  of  wood. 

Kaukauna  Fifth  Lodc^^Three  new  diamond  blocks  were  framed  and  placed,  and  the 
capstan  platforms  repaired.  * 

Kaukauna  Fourth  Look, — One  new  diamond  block  was  framed  and  placed.  All  of  the 
valve-chains  were  shortened  and  new  guide-strips  put  on ;  the  capstan  platforms  were 
repaired ;  a  leak  near  the  left  upper  wing-wall  was  stopped  by  puddling  in  25  cubic 
yards  of  clay. 

Kaukauna  Third  Lock, — The  valve-chains  were  shortened,  new  guide-strips  put  on, 
and  the  capstan  platforms  repaired. 

Kaukauna  Second  Look, — ^New  diamond  blocks  were  framed  and  placed.  A  washout 
in  the  clay  backing  of  the  right  wall  was  filled  with  60  cubic  yards  of  clay. 

Kaukauna  First  Lock, — No  repairs  were  made. 

Little  Chute  Combined  Locks,— Two  new  snnbbing-posts  were  put  in ;  the  lower  eate 
suspension  straps  repaired ;  and  two  new  diamond  blocks  framed,  placed,  ana  se- 
cured. 

Little  Chute  First  and  Second  Looks, — ^No  repairs  were  made. 

Little  Chute  Dam.— Slight  repairs  were  made  to  the  fill  in  rear  of  the  left  abutment. 

Cedars  Dam.— Slight  repairs  were  made  to  the  left  abutment,  and  to  the  fill  behind 
it. 

Cedars  Canal, — ^Tho  stone  wall  on  both  sides  was  repaired  and  topped  out  with  clay. 

Appleton  Fourth  Lock, — One  new  diamond  block  was  framed,  placed,  and  secured ; 
and  the  capstan  platforms  were  repaired. 

Appleton  Lower  Dam, — No  repairs  were  made. 

Appleton  Third  Zocfc.— Two  new  snnbbing-posts  were  put  in ;  one  capstan  platform 
was  rebuilt ;  30  cubic  yards  of  clay  were  puddled  behind  the  head  walls ;  and  30  cubic 
yards  of  mud  removed  from  the  fore-bay. 

Appleton  Second  Z^Jt.— An  upper  coner-dam  was  built  with  stop  timbers  on  the 
breast  wall.  The  platform  valves  were  repaired,  and  new  chains  attached,  and  the 
upper  gates  removed,  repainted,  and  rehung.  The  lower  gates  were  taken  out  and 
the  irons  removed.  New  gates  to  replace  the  old  ones  were  framed ;  the  old  valves 
put  in,  and  the  gates  hung.  All  of  the  anchor-straps  were  countersunk  into  the  coping. 
Two  sets  of  new  maneuvering  and  suspension  gear  were  put  on,  the  capstan  platforms 
rebuilt,  and  the  tripods  set ;  245  cubic  yards  of  frozen  mud  were  removed  from  t.ho 
lock ;  210  square  feet  of  the  lower  miter-sill  platform  were  taken  up,  and  60  cubic 
yards  of  clay  excavated  from  below.  A  timber  crib  39  feet  by  7  feet  by  6  feet  was 
built,  filled  with  stone,  a  timber  platform  laid  on  top  and  planked  with  oak  boards, 
and  the  whole  sheet-piled  on  the  upper  side.  Two  cheek  pieces  and  a  king-post, 
were  framed  and  placed  in  the  lower  miter-sill,  and  the  sill  ^as  secured  to  the  crib- 
work  by  If-inoh  screw-bolts.  The  flagging  below  the  sill  was  taken  up,  and  the  con- 
crete repaired.  360  cubic  feet  of  dry  stone  wall  were  laid  in  the  lower  wing- walls,  and 
the  canal  banks  below  the  lock  were  repaired.  The  coffer-dams  were  removed,  and 
navigation  through  the  lock  was  opened  on  the  23d  of  Majr. 

Therewere  purchased  and  expended  8,279  feet,  B.  M.,  of  pine  lumber,  972  feet,  B.  M., 
of  oak  lumber,  1,720  pounds  of  iron  stops,  667  pounds  of  iron,  531  pounds  of  drift- 
bolts,  475  pounds  of  screw-bolts,  48  pounds  of  spikes,  and  10  cubic  yards  of  gravel. 
Fifteen  cords  of  rubble-stone  were  received  from  Menasha  Channel. 

Menasha  Look, — ^A  portion  of  the  lower  wing- wall  of  this  lock  tumbled  in  on  the 
8th  of  June,  temporarily  closing  navigation  at  ttiis  point.  Coffer-dams  above  and 
below  were  put  in  by  Dredges  Nos.  1  and  2,  a  10-inch  centrifugal  pump  was  set,  and 
the  water  pumped  out.  Thirty  linear  feet,  from  the  hollow  quoins  down,  of  dry 
stone  wall  were  taken  out,  and  replaced  by  a  crib  filled  with  stone.  The  left  hollow 
quoin  was  removed  and  replaced  by  a  new  one,  and  the  recess  wail  slightly  repaired. 
Four  new  diamond  blocks,  four  capstan  platforms,  and  four  new  spars  were  put  in, 
and  the  gate  irons  repaired.  The  pump  and  engine  were  removed ;  the  coffer-dams 
were  taken  out  by  Dredge  No.  1,  and  navigation  was  resumed  on  the  17th. 

There  were  purchased  and  expended  13,240  feet,  B.  M.,  of  pine  lumber,  1,206  pounds 
of  drift-bolts,  and  309  pounds  of  screw-bolts  and  washers. 

EuTtka  Lock. — All  of  the  gates  were  hauled  out  and  blocked  up.  The  irons  were 
removed  from  the  toe  posts  and  lower  arms,  and  the  gates  cut  off  4  inches  at  the  toe 
posts  to  zero  at  the  heel  posts.  New  top  arms  were  framed  and  put  in,  gates  planked, 
valve-rods  repaired,  and  the  gates  rehung.  New  hand  rails  and  spars  were  put  on  ; 
one  capetan  platform  was  rebuilt,  and  a  protection  crib  8  by  13  feet  by  23  inches  built 
around  each  gate  suspension.  The  road  from  the  highway  to  the  lock-site  waa  re- 
paired. 
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There  were  purchased  and  expended  7,082  feet,  B.  M.,  of  pine  lumber,  3,5^  feet,  B. 
M.,  of  oak  lumber,  and  100  pounds  of  nails. 

Eureka  Dam. — The  washout  underneath  the  dam  was  filled  with  rubble-atone  up 
to  the  level  of  the  apron,  over  which  a  brush  mat  40  by  10  feet  by  3  feet  was  placed,  and 
covered  with  7&3  cubic  yards  of  clay.  The  washout  at  the  abutment  was  filled  with 
clay,  and  the  foot  of  the  slope  and  the  right  bank  of  the  river  were  riprapped  a  dis- 
tance of  60  feet  above  the  abutment.  These  repairs  are  temporary.  The  dam  has  a 
quicksand  foundation,  and  a  new  one  is  required  at  this  point. 

Berlin  Lock, — No  repairs  were  made.  Four  gates  for  Grand  River  Lock  were  firamed 
at  this  point,  put  together,  ironed,  and  towed  on  a  barge  to  that  lock. 

White  Biter  Look. — The  old  gates  taken  from  Princeton  Look  were  repaired  and 
are  nearly  ready  to  be  hung. 

An  embankment  102  feet  long,  3  feet  wide,  and  2^  feet  high  was  built  aloug  the 
right  bank  of  the  river  about  300  feet  to  the  left  of  the  lock,  to  protect  the  low  {ground 
at  that  point. 

Princeton  Lock. — ^The  old  gates  which  were  taken  from  Grand  River  Lock  were  re- 
paired and  placed. 

Grand  Biver  Lock. — ^The  old  gates  removed  and  the  new  ones  built  at  Berlin  Lock 
were  hung. 

There  were  purchased  and  received  full  sets  of  gate  irons  for  Grand  River,  and  for 
new  gates  and  repairs  of  gates,  26,183  feet,  B.  M.,  of  oak  lumber,  7,082  feet,  B.  M.,  of 
pine  lumber,  and  600  pounds  of  nails. 

DREDGING. 

On  February  9, 1887,  the  line  of  works  under  my  direction  for  the  Fox  River  io}- 
provement  was  extended  to  include  from  Montello'to  Green  Bay.  The  dredging  done 
prior  to  that  date  between  Montello  and  Berlin  is  not  included  in  this  report. 

Dredge  No.  1  removed  5,303  cubic  yards  of  soft  material  from  the  cut  below  Kau- 
kauna  Fifth  Lock,  which  was  placed  on  dump-scows,  towed  to  deep  water  in  the  river, 
and  dumped.  On  completion  of  this  work  the  dredge  moved  to  the  fifth  level  of  the 
Kankauna  Canal  and  commenced  drede^ing.  After  removing  1, 127  cubic  y^^  of  mud, 
the  boat  was  sent  to  Rapid  Croche  Dam,  to  assist  in  repairing  the  coffer-dam,  etc. 
The  backing  to  the  coffer-<lam  and  to  the  extension  of  the  main  dam  was  put  in  and 
the  debris  of  the  old  abutment  removed  by  the  dredge.  It  was  then  moved  to  a  gravel 
bar  about  -3  miles  above  the  De  Pere  Dam,  and  dredged  out  3,500  cubic  yards  of  gravel 
and  clay,  which  was  placed  on  dump-scows  and  towed  to  the  dam  by  the  steamlannch 
General  Meade  to  complete  the  backing.  The  dredge  was  then  towed  to  Cedars  Lock. 
On  the  completion  of  that  work  the  boat  worked  up  to  Appleton,  a  new  dipper  was 
put  on,  and  the  dredge  and  dumpscows  were  towed  to  Menusha  by  the  General  Meade. 
It  worked  in  the  cut  below  the  lock,  taking  out  5,052  cubic  yards  of  mud  and  eUy, 
and  put  in  the  lower  coffer-dam,  and  removed  both  the  upper  and  lower  ones  while 
repairs  to  that  lock  were  being  made. 

Dredge  No.  4. — The  out  through  the  bar  above  Eareka  Lock  was  completed  by  the 
removal  of  3,265  cubic  yards  of  saud,  and  the  dredge  was  then  towed  to  Berlin.  Work 
was  suspended  six  days  for  repairs  of  machinery.  When  finished  the  boat  made  s 
channel  through  the  bar  below  Berlin  Bridge,  removing  15,480  cubic  yards  of  sand, 
and  continued  working  on  the  bars  as  far  down  the  river  as  Delhi,  taking  out  in  all 
46,381  cubic  yards  of  material,  mostly  sand.  On  the  20th  of  November  the  work  wa« 
suspended  and  the  dredge  was  towed  to  Oshkosh  for  repairs. 

On  June  2  the  dredge  was  towed  to  Berlin  by  the  tug  Bosoohel  and  recommenced 
work  on  the  bars  between  that  point  and  Eureka  Lock,  having  removed  up  to  the  30tfa 
June  16,674  cubic  yards  of  sand,  clay,  etc. 

There  were  purchased  and  received  for  the  tujjpboat  Boeoohel  and  Dredges  Nos.  4 
and  5,  113  cords  of  wood»  18,200  pounds  of  bitummous  coal,  407  pounds  of  manilit 
rope,  and  134  pounds  of  cot  ton- waste. 

Dredge  No.  5. — The  repairs  of  this  dredge  having  been  completed,  it  was  towed  to 
Wilson's  Bar,  below  Grand  River  Lock,  by  the  Bosoohel  on  the  4th  of  June,  and  com- 
menced dredging  a  channel  through  that  bar.  On  the  30th  of  month,  11,210  cobio 
yards  of  sand  and  clay  had  been  removed. 

IMPROVING  FOX  RIVER. 

De  Pere  Dam. — ^The  right  flume  openings  in  the  dam  were  planked  and  bnlkheaded, 
and  950  linear  feet  of  oak  crest  3  inches  by  8  inches  was  placed  and  securely  bolted. 
Three  thousand  five  hundred  cubic  yards  of  clay  and  gravel  and  47  cubic  yards  of 
spalls  were  put  in  for  backing  the  dam,  completing  the  work. 

There  were  purchased  ana  expended  32,967  feet,  B.  M.,  of  pine  lumber:  1,500 
pounds  of  spikes:  807  pouuds  of  drift-bolts;  200  carriage-bolts;  30  cords  of  wood, 
and  20  tons  of  coal.    Seven  cords  of  rubble-stone  and  75  cnbic  yards  of  gravel  wen 
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teoaKht  from  Menasha  ChaDnel;  and  47  cabic  yards  of  spalls  were  transported  from 
tke  Kankaooa  qDarry. 

Mamkamma  Dam. — ^A  slaice-way,  75  feet  in  length  and  2.83  feet  in  depth,  below  the 
cmt,  that  waa  left  open  in  bnilding  the  dam,  was  closed  b^  pnttine  in  flash-boards. 
Geriart  Lock. — ^Daring  the  season  of  saspension  of  navigation,  this  lock  was  entirely 
rdwilt.    The  stone  for  the  walls  was  brought  mostly  from  Menasha,  having  been 
dmsed  for  lebnllding  the  lock  at  that  point.    Coffer-dams  were  put  in  above  and 
Wk»w  the  old  lock,  the  pump-engines  set,  and  two  centrifugal  pumps  set.    The  water 
vas  pumped  ont,  and  1,000  tons  of  ice  from  2^  to  2  feet  in  thickness  was  sawed  and 
RinoTed.    Nine  hnndred  and  thirty  cubic  yards  of  backiudC  were  excavated  from  be- 
hind the  waUs.    The  old  walls  were  taken  down,  and  2,477  cubic  yards  of  rubble- 
•tone  and  all  of  the  old  timber  were  wheeled  out ;  200  cubic  yards  of  frozen  clay  were 
maoved  from  the  canal  between  the  lock  and  the  lower  coffer-dam ;  252  cubic  yards 
•f  sUme  were  quarried  in  the  chamber  and  below  the  lock ;  a  new  lower  miter-sill 
vas  framed  and  placed,  7  inches  lower  than  the  old  one  and  10  feet  further  down  the 
kck,  and  well  bolted  to  bed-rock.    The  old  lower  gates  were  taken  out  and  new  ones 
ftinied  and  hung.    The  old  upper  gates  were  cut  down  and  fitted ;  220  linear  feet  of 
nek  was  leveled  off  for  foundations  to  the  walls,  and  2,085  cubic  yards  of  cement 
mawHiry  laid  np  to  the  level  of  the  bottom  of  the  coping ;  254  cubic  yards  of  dry 
rtone  were  laid  in  the  wing- walls.    The  coping,  steps,  and  slope  coping  were  laid  in 
eement  mortar.    The  breast  wall,  platform,  and  miter-sill  were  built  and  the  miter- 
all  set.    The  receas  bulkhead  was  put  in  and  the  valves  set.    The  gate  anchors  were 
ccmntenonk  in  the  coping,  and  the  suspension  and  maneuvering  gear  placed.    Six 
iron  annbbing  poets  were  secured  to  the  walls,  capstan  platforms  built,  and  hand- 
nils,  fenders,  and  spars  attached  to  the  gates.    Eight  hundred  and  sixty-five  cubic 
yuds  of  clay  were  paddled  in  rear  of  the  walls  near  the  head,  and  the  remainder  of 
the  walls  were  backed  with  small  rubble  and  clay  as  far  as  was  deemed  necessary. 

The  five  derricks  were  taken  down  and  stored,  the  coffer-dams  removed  by  Dredge 
No.  1,  and  the  lock  was  opened  to  navigation  on  the  23d  of  May. 

Theie  were  purchased  and  expended  20,378  feet,  B.  M.,  of  pine  lumber ;  10,027  feet, 
A.  IL,  of  oak  lomber ;  3,411  pounds  of  iron ;  141  pounds  of  steel ;  450  pounds  of  nails 
ud  nikes;  2,S{5  barrels  of  Milwaukee  cement ;  80  barrels  of  Louisville  and  22  bar- 
Rli  of  Portland  cement ;  250  pounds  Forcite  powder ;  350  exploders ;  650  linear  feet 
of  niety  fuse ;  236  cords  of  wood ;  33  tons  of  bitaminons  coal,  and  5  tons  of  blaok- 
•mith's  ooal. 

ifaiiiAa  Dam. — One  thousand  five  hundred  and  eighty-one  cubic  yards  of  hardpan, 
^■^vel,  etc,  were  excavated  for  foundations  of  abutments,  piers,  and  head  wall  of 
ihuee-way,  and  916  cubio  yards  of  masonry  laid.  The  abutment  walls  were  founded 
on  bed-rock,  and  the  head  wall  and  pier8  on  crib-work.  Fourteen  thous.and  seven 
hvndnd  and  eighty-five  feet,  B.  M.,  of  pine  timber  was  framed  and  placed  in  the  dam, 
sad  24,636  feet,  B.*M.,  of  pine  timber  and  16,000  feet  of  pine  plank  in  the  sluice-way. 
Two  thousand  one  hundred  and  seventy -six  ffeet,  B.  M.,  of  pine  sheet-piling  were  put 
is.  The  top  of  the  dam  was  planked  with  5,682  feet,  B.  M.,  of  oak,  and  118  linear  leet 
of  osk  crest,  14  by  14  inches,  placed  and  secured.  One  hundred  and  forty-six  cords  of 
nbble-stone  were  placed  in  the  crib- work ;  565  cubio  yards  of  gravel  were  excavated 
io  ftont  and  800  cubio  yards  in  rear  of  the  sluice-way.  A  protection  crib,  extending 
44  feet  down  from  the  left  abutment,  was  framed,  placed,  and  filled  with  stone.  Four 
Tiintor  gates,  20  feet  each  in  width,  were  framed  and  placed  in  the  sluiceways,  and 
the  manenvering  gear  attached.  The  coffer-dams  and  old  dam  were  removed  and 
^  plant  taken  to  Cedars  Lock.  The  new  dam,  as  completed,  is  402  feet  in  length 
between  the  abntments. 

There  were  received  and  expended  63,138  feet,  B.  M.,  of  pine  lumber ;  6,107  feet,  B. 
v.,  of  oak  lumber ;  4,363  pounda  of  drift-bolts ;  950  pounds  of  screw-bolts ;  2,989  pounds 
of  naiUand  spikes;  524  barrels  of  cement;  291  cubic  yards  of  sand;  180  pounds  of 
iron,  and  31  cords  of  wood.  There  were  received  from  Menasha  53  cords  of  rubble- 
>tMe;  from  Menasha  Lock  394  cnbio  yards  of  backing  stone,  and  from  Kankauna 
<|uny  279  cnbio  yards  of  pitched  face-stone.  For  constructing  sluice-gates,  5,298 
F<ranas  of  iron ;  1.039  pounds  of  screw-bolts  and  nuts ;  1,000  small  bolts ;  2,620  pounds 
of  iron  castings ;  3,066  feet,  B.  M. ,  of  oak  lumber ;  480  feet.  B.  M. ,  of  pine  lumber,  and 
one  »t  of  maneayering  gear  were  purchased  and  received. 

MENASHA  CHANNEL. 

The  work  of  excavating  through  rock  was  continued ;  124  lines  of  holes  across  the 
K-feoC  channel,  from  4  to  8  feet  apart,  were  drilled  and  blasted.  The  total  depth  of 
Met  drilled  waa  5,487  feet ;  the  number  of  holes  2,109,  and  the  length  of  channel  628 
iBst.  This  part  of  the  work  was  completed  on  the  20th  of  November,  and  the  drill, 
•»w,  tools,  ete.,  taken  to  Cedars  Lock. 
The  blamed  material  was  removed  by  Dredge  No.  2,  placed  on  flat  scowp,  taken 
******  the  river,  wheeled  ont  and  piled  upon  tho  right  bank.    One  thousand  four 


2086     REPORT  OP  THE  CHIEP  OP  ENOINEERS,  V.  S.  ARMY. 

hundred  and  seventy  corde  of  stone  and  10,292  cabio  yards  of  gravel  were  tlma  d» 
posed  of  during  the  year. 

There  were  purchased  and  expended  1,700  pounds  of  Forcite  powder,  500  ezplodei% 
418  pounds  or  steel,  214  pounds  of  iron,  and  236  cords  of  wood. 

WIDENINQ  THB  HEAD  OF  THE  MEBNAH  OUTLET. 

Dredge  No.  3  worked  until  the  12th  of  November  in  removing  the  point,  on  whiek 
date  the  boat  was  towed  to  Oshkosh  for  repairs  by  the  tugboat  Dekorra,  Work  was 
resumed  on  the  3d  of  June  and  continued  during  the  month ;  57,412  cubic  yaidsof 
clay,  travel,  and  hardpan  were  removed,  placed  on  dumpscows,  towed  to  deep  water 
in  LaKC  Winnebago,  and  dumped.  The  total  quantitv  of  material  taken  out  sinee 
the  commencement  is  77,861  cubic  yards.  About  ten  days'  more  dredging  will  com- 
plete  the  work. 

There  were  purchased  and  expended  99  cords  of  wood  and  76  tons  of  bituminoiis 
coal. 

DEEPENING  CANALS  AND  OUTLETS  TO  LOCKS. 

Dredee  No.  1  completed  the  widening  and  deepening  the  dredge  cut  below  Rapid 
Croche  Lock ;  removing  1,369  cubic  yards  of  harapan  and  gravel,  which  was  placed 
on  scows,  taken  to  deep  water  in  the  river,  and  dumped. 

Dredge  No.  2  removed  740  cubic  yards  of  large  gravel,  cement,  rock,  etc,  from 
comin«;8  left  in  the  Menasha  Canal  on  suspension  of  work,  and  widened  and  deepened 
the  head  of  the  canal,  removing  2,678  cubic  yards  of  hardpan  and  gravel,  and  also 
the  remains  of  an  old  guard-gate. 

RBPAIBS  TO  BOATS  AND  DREDeES. 

Steaming  Bofcobel. — ^Portions  of  the  machinery  were  removed^  taken  to  shop  in 
Oshkosh,  repaired,  and  replaced.  New  water-wheel  arms  were  framed  and  put  in, 
and  the  rims,  splash-doors,  chocks,  deck,  and  plank-shear  repaired.  The  upper  worka 
were  extended  forward  9  feet,  the  reof  of  the  new  part  tinned,  and  the  upper  worb 
painted. 

There  were  pnrohased  and  expended  2,599  feet,  B.  M.,  of  pine  lumber ;  516  feet,  B.  M., 
of  oak ;  150  pounds  of  white  lead ;  10  gallons  of  boilea  oil,  and  25  pounds  of  minenJ 
paint. 

Steamtug  Dekorra, — ^The  upper  works  were  extended  forward  9  feet,  the  roof  of  the 
new  part  tinned,  and  the  upper  works  painted.  One  new  water-wneel  was  framed 
aud  put  in. 

There  were  purehased  and  expended  2,596  feet,  B.  M.,  of  pine  lumber;  175  poands 
of  white  lead ;  12  gallons  of  boiled  oil,  and  25  pounds  of  mineral  paint. 

Dredge  No,  1. — Slight  repairs  were  made  to  the  machinery  and  the  dredge  fitted  for 
use  as  a  derrickboat  at  Cedars  Lock  while  rebuilding. 

Dredge  No,  2. — ^Portions  of  the  machinery  were  removed,  taken  to  Chicago,  repaired, 
and  replaced.  A  new  turn-table  and  new  floor  to  the  engine-room  were  put  in ;  tbe 
doctor  engine  and  bed  to  the  hoisting  engine  were  repaired ;  the  dipper  handles  ware 
rivetdd,  bolted,  and  new  steel  racks  put  on ;  new  steel  teeth  were  riveted  to  tli9 
dipper ;  iron  hand-rails  made  and  placed  on  the  crane ;  the  boiler  cleaned  and  the 
joints  tested,  and  the  roof  repaired  and  painted.  There  were  purehased  and  expended 
1,359  pounds  of  iron ;  77  pounds  of  steel ;  300  pounds  of  bolt  stubs ;  66  ponnds  of 
spikes ;  38  carriase-bolts ;  38  steel  racks ;  1,241  feet,  B.  M.,  of  pine  lumber,  and  1,163 
feet,  B.  M.,  of  oak  lumber. 

Dredge  No,  3. — ^The  boat  was  hauled  out  on  the  ways  at  Oshkosh ;  all  unsound  tim- 
ber and  planks  removed  and  replaced  by  new ;  new  gallows-£rame,  crane,  dipper 
handle,  and  spuds  made ;  turn-table,  bumper,  and  dipper  put  on  ;  the  bull  calM, 
painted,  and  the  boat  launched.  A  portion  of  the  macninery  was  removed,  takeo  to 
the  shop  for  repairs,  repaired,  and  replaced.  There  were  purehased  and  expended 
8,658  feet,  B.  M.,  of  pine  lumber;  23,810  feet,  B.  M.,  of  oak  lumber j  7,206  pounds  of 
iron ;  2,700  pounds  of  drift-bolts ;  27  pounds  of  steel ;  20  pounds  of  Babbttfs  metal; 
10  bales  of  oakum ;  2  barrels  of  pitch ;  24  gallons  of  mixed  paint,  and  24  pounds  d 
mineral  paint. 

Dredge  No.  4. — Portions  of  the  machinery  were  removed,  taken  to  the  shop  in  Osh- 
kosh^ repaired,  and  replaced.  A  bulkhead  was  builc  under  the  A  frame  and  the  firame 
repaired.  There  were  purehased  and  expended  1,920  feet,  B.  M.,  of  pine  lumber; 
200  pounds  of  drift-bolts,  and  239  pounds  of  iron. 

Dredge  No,  5. — A  part  of  the  A  frame  was  removed,  the  decayed  portions  taken  out, 
and  new  pieces  framed  in,  and  the  iron  work  repaired.  A  portion  of  the  deck  wai 
taken  up,  fifteen  new  deck-beams  put  in,  and  the  deck  relaid  with  new  pUmk.  Tvo 
bulkheads,  20  feet  by  4i  feet,  were  built  under  the  A  frame,  and  new  hatchways  pnt 
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ntbe  deek  and  roof;  nine  graving  pieces  were  pat  in,  ^rtions  of  the  deck  and  sides 

mSkadf  and  the  roof  of  the  cabin  repaired  and  painted.    The  engines  and  boiler  were 

diMDed  and  the  boiler  was  repaired.    There  were  purchased  and  expended  1,674  feet, 

B.  M.,  of  pine  Inmber  and  one  bale  of  oakum. 
DridgeNo.  6. — Portions  of  the  machinery  were  removed,  taken  to  the  shop  in  Berlin, 

nipubnd  and  replaced.  Two  bulkheads,  16  feet  in  length,  were  built  under  the  pamp- 
DM ;  1,200  aoperficial  feet  of  the  deck  was  removed,  replaced  by  new  and  the  re- 
inder  of  the  deck  repaired;  50  linear  feet  of  top  strake  and  50  linear  feet  of  wale 
re  replaced  by  new  timbers.    The  derrick  was  repaired,  the  deck  and  sides  were 

— Itad,  old  canvas  was  removed  from  the  roof,  replaced  by  new,  and  the  roof  repaired. 

The  vwingins  gear,  chocks,  and  two  pontoons  were  repaired.    There  were  purchased 

ad  eneodeid  10,165  feet,  B.  M.,  of  pine  lumber,  500  pounds  of  spikes,  145  square  yards 

flf  rooui|c  canvas,  and  1  barrel  of  pitch. 
StemmUumA  O^teral  Meade, — ^The  boat  was  hauled  out,  slight  repairs  were  made  to 

the  hnll.  the  hull  and  upper  works  painted,  the  machinery  repaired,  and  the  boat 

lankehed. 

UISCELLANEOUS. 

The  tteamlaunch  General  Meade  wtis  emploved  in  towing  dumpscows  for  dredge 
So.  1,  in  towing  scow-loads  of  materials,  tools,  etc.,  for  works  in  progress,  and  m 
Baking  inspection  trips. 

The  steamer  Henrietta  was  put  in  commission  on  the  23d  of  September,  transported 
iliQiie  from  Menasha  Lock,  ana  Hand  from  Point  an  Sable  to  Cedars  Lock,  and  was  laid 
■p  at  Appleton  on  the  20th  of  November. 

A  dwelling  for  the  lock-tender  at  Eureka  was  built  and  completed  on  the  30th  day 
«f  November,  1886. 

The  old  crib-locks  have  as  usual  required  extensive  repairs  to  keep  them  in  working 
Older,  and  will  continue  to  do  so  until  replaced  by  new  ones. 

The  following  work  is  required  to  be  done  to  complete  this  improvement :  To  re- 
plsee  the  old  lower  dam  at  Appleton  by  a  new  one ;  to  complete  the  excavation  of  a 
Moot  channel  in  Menasha  Biver;  to  complete  the  widening  of  the  Neenah  outlet  of 
Lske  Winnebago ;  to  replace  the  old  dam  near  Eureka  Look  by  a  new  one ;  to  deepen 
the  liver  ehannel  to  6  leet  at  low  water;  to  strengthen  and  pave  the  canal  banks, 
and  to  build  dwellinga  for  look-tenders. 

Jtopectfnlly  submitted. 

C.  A.  Fuller, 

Aeriatant  Engineer, 

Cspt  W.  L.  Marshall, 

Carpe  of  Engineere,  U.  8,  A. 


OnRATIXO  AND  CARE  OP  CANALS  AND  OTHER  WORKS  OF  NAVIOATION  APPLIED  TO 
>t>X  AND  WISCONSIN  RIVBliS,  WISCONSIN ;  SECTION  4,  RIVER  AND  HARBOR  ACT 
JULY  5.  1884. 

^^aOei  etaUmeni  of  expenditures  forfiaoal  year  ending  Jane  30,  1887,  with  itemized  eiate 
wient  of  expennet  aitachedf  as  required  by  above  act  of  July  5, 1884. 

S^pain  of  Montello  Levee : 

Labor $97.75 

,      Haterials 12.85 

$110.60 

Bcpairs of  canal  banks,  White  River  Lock,  labor 55.50 

KepaiiB  of  Grand  River  lock-gates : 

Labor 443.02 

Haterials,  supplies,  and  transportation 892. 45 

1,3.16.07 

A0pth«  of  Eureka  Lock : 

Labor 435.60 

Materials,  supplies,  and  transportation 279. 48 

715. 08 

wpsin  of  Eureka  Dam : 

Labor 211.67 

Materials,  supplies,  and  transportation 406. 90 

618. 57 

■ttpairsof  locks,  Upper  Fox : 

Labor 261.95 

Materials,  supplies,  and  transporiation 932. 53 

1,194.48 
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Repairs  of  dams,  Upper  Fox,  labor,  supplios,  and  transportation $l,9t52.  !9t 

Dredgine  bars.  Upper  Fox,  labor,  fael,  repairs,  and  supplies, 

with  dredges  and  tug 7,16S.S 

Misoellaneons,  steamer  Dekorra^  etc.,  inspection  trip,  Upper  Fox G6.  90 

Repairs  of  Appleton  second  lock : 

Labor |l,034.r>4 

Materials,  supplies,  and  transportation 627. 20 

1,G51.74 

Repairs  of  Appleton  fourth  lock,  labor i. 4.50 

Repairs  of  Appleton  upper  dam,  rubber  packing  for  sluice-gates 2. 75 

Repairs  of  Little  Chute  combined  locks,  labor 13.00 

Repairs  of  Kaukauna  fifth  lock,  dredging b.50 

Repairs  of  Kaukauna  locks : 

Labor ^        75.50 

Lumber  and  nails C.63 

82.13 

Repairs  of  Rapid  Croche  Dam : 

Labor 4,177.17 

Materials,  supplies,  and  transportation 3, 182. 04 

7.359.S1 

Repairs  of  Little  Kaukauna  Dam,  labor 30. 00 

Repairs  of  De  Pere  Lock : 

Labor 5,824.38 

Materials,  supplies,  and  transportation ^ 3. 961. 82 

9,786.20 

Repairs  of  Appleton  third  lock,  labor 41.  f«6 

Repairs  of  Kaukauna  fourth  lock,  labor 9.  OP 

Repairs  of  canal  banks  at  Cedars,  labor 20.50 

Dredging  bars.  Lower  Fox,  labor 279.38 

Care  of  property  and  works : 

Materials,  supplies,  and  transportation 186. 03 

Watchmen's  services  and  labor 910.88 

1,096.91 

Lock-tenders'  services 4,:M5.27 

Gauge-keepers'  services 136. 66 

Overseers'  services  and  traveling  expenses 576.51 

Salaries  of  assistant  engineers,  clerks,  etc 3,160.00 

Office  rent,  Milwaukee 140.00 

Stationery 39.30 

Mileage  of  officers 17.44 

Total 42,061.65 


Itemized  etaxement  of  expenses  made  from  appropriation  for  operating  and  care  cfeaudU, 
and  other  works  of  nanngaiion,  indefinitdy  aot  of  July  5, 1884,  applied  to  for  river  Wiscon' 


em. 


'Date. 


1888. 
July 


2 

1 

6 

2 

8 

3 

8 

4 

13 

6 

18 

8 

13 

7 

18 

8 

18 

9 

18 

10 

18 

n 

18 

12 

18 

13 

18 

14 

18 

19 

18 

18 

21 

17 

21 

18 

To  whom  paid. 


C.  A.  Fuller 

Hired  men 

Samael  Whitney 

CbarJea  M.  Cole  .... 
William  Dobenstein 

Charles  Sims 

Alice  Fuller 


B.  S.  Pardy 

Charles  8.  Morris 

Kiels  Johnson 

A.  Sanford  Manofactaring  Compsmy 


Q.  A.  Matthews,  treasurer. 
O.D. 


Norrls&Co. 
Schlafer,  Bwrett  Sc  Teach 

W.J.  McLaashUn 

Matteson  Sl  Timann 

Hired  men 

James  Smith. 


For  what  paid. 


Ainoiut  * 


TraveliDg  expenses 
Services,  June,  1888 
Traveling  expenses. 

Services 

do 

do 

Paint,  etc 

Coal. 

Packing,  etc 

PeavJea 

Mattresses,  etc 

Hope 

bledges,  etc 

Nfl^ls,  etc 

Labor 

Services,  July,  1880. 
Wood 


807.96 
20.15 
11.211 
IN 
3.M 
3.S0 
3.7« 

48.  C7 

87.  T5 

99191 

l.» 

Lift 

283. 40 
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Itemis^  staU'meni  of  cr^^nsca.  etc, — CoDtinaed. 


DM*. 


a 

S7 
27 

a 

31 
31 
31 
31 
31 
31 
U 
31 
31 

a 

31 
31 

a 
a 


19 

10 

21 

32 

23 

24 

25 

SB 

27 

28 

29 

30 

31 

32 

33 

34 

36 

« 

37 


3 
3 
> 

13 
M 
1« 
17 
17 
17 
17 
17 
17 

n 

n 
n 
n 

17 
17 
17 
17 
17 
17 
IB 

a 
a 
a 
a 

a 
a 

a 

37 
31 

a 
a 
a 
a 
a 
a 
a 
a 

3t 

a 
a 
a 
a 
a 

u 

u 

15 

U 
15 
IS 
15 
IS 
U 


M 


a 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 

a 

22 
23 
24 
25 
20 
27 
28 


To  whom  paid. 


J.  B.  Welli&Co.... 
Cbarles  S.  Morria. . .. 
WUUmd  Bannerman. 

J.  C.  Smith 

K.H.  Wood 

Ysn  Dasen  &  Co 

C.  A  Fuller 

William  Ed  warda . . . . 

John  Lewis 

GottUeb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

Alexander  Sima 

John  M.Paige 

Andrew  O'Connell. . . 

Chaa.  8.  Morris 

Jerry  Parkinson 

George  Gifford 

Sichard  B.  Rice 

Hired  men 


CAFoller 

Samuel  Whitney 

G.  L.  Kenman 

Fraok  Wright 

CAFnller 

Fred  Gifibrd 

Kiels  Johnaon 

H.8tedman 

H.S.  Backet 

KG.  Talbot 

Albert  Sanford,  treasuier . ... 

McKenxie  &  Crawford 

Bamaay&  Jonee 

Schlafer.  Barrett  Se.  Teach 

Yalleylron  Works , 

Appleton  Machine  Company. . 

Jolm  Sohloaser 

SimoDs  dt  Tnttle 

J.  B.  KalTekige,  treasurer 

F.W.Zanto 

Morran  AtBasaett 

Jas.  N.  Warrington,  treasurer 

BolUnGiiTord 

G.  P.  Williama,  treasurer 

Aug.  Swanke. 
Chas. 


8.  Morria... 

H.  G.Talbot 

»   J.  B.Brown 

»0    H.]LPrieat 

81    C.  A  Peck 

5    Sdward T.Frank 

83    Hiredmen 

W    CAFoller 

36    WUllam  Edwarda. 
36   BiohardSLBioe.. 

JJ   JohnLewia ■ 

S    J^rry  Parkfaiaon 

40 
41 
42 
43 
44 
45 
40 
47 
48 

1 

2 


3 

4 
5 
6 
7 
8 
9 
10 


Ootdifib  Jahnke. .. 

Frank  Wiok 

John  A.  Banker... 

George  Gifford 

Alexander  Slma  ... 

John  M.  Paige 

Andrew  O'Connell. 

FwiArndt 

H.K.Frie*t 

Bdward  T.  Frank  . 

F.T.Yahr 

BdwardBriga 

FertaandWrita... 

H.8tMlman 

P.B.Tatea 

T.W.Hamaton.... 

Nida  Johnaon 

•••••.  do , . , . , 

H.8.Sacket.I.I.;.'! 
Chaa  S.  Morria.... 


For  what  paid. 


Steel,  etc 

Wood 

Stone.... 
Wood.-.. 

do.. 

Coal 

Servicea. 

do.. 

do.. 

do.. 

do.. 

....i.do.. 

do.. 

do.. 

do.. 

Coal 

Servicea . 

do.. 

..'....do.. 


Serrloes,  July,  1886.... 

Trayeling  expoises — 

do 

Services r 

do 

Traveling  expemtes 

Servioea 

Iron,  eto 

Lumber,  eto 

Oil,  eto 

Lumber,  eto 

Pike*polea,  eto 

Coal 

Lumber 

Spikea,  eto 

Bolts 

Bolia 

Toweling,  eto 

Steel,  eto 

Inspirator,  eto 

Wood 

Iron 

Shaft 

Services  

Stationery 

Wood 

Coal 

Plank 

Oil 

Stone 

Bope,  eto 

Cotton  waste,  eto 

Servioea,  August,  1886. 
Servioea 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Wood,  eto 

Wood 

Lumber, eto  .... 

Bolts,  eto 

Servicea 

Wood 

Wood,ete 

Steel,  iron,  eto  .. 

Timber 

Boiler-plate,  eto 

Labor 

Oil,  painty  eto... 
Wood 


Amount 


$7.17 
7.00 

220.00 
38.00 
14.00 
22.64 

20U.00 
35.00 
30.00 
30.00 
30.00 
30.00 
80.00 
35.00 
10.00 
70.55 
30.00 
80.00 
16.00 

2,342.38 

24.60 

&70 

10.00 

10.50 

9.55 

6.62 

7a  11 

84.11 

79.47 

32.10 

8.60 

120.20 

451.45 

44.60 

30.24 

12.76 

a  85 

7.60 

28.05 

51.25 

170.00 

15.71 

10.60 

23.00 

33.00 

41.74 

4.20 

8&75 

33.30 

9.62 

380.00 

200.00 

35.00 

16.00 

30.00 

30  00 

30.00 

30.00 

30.00 

30.00 

30.00 

35.00 

10.00 

40.62 

13.75 

4.40 

2.14 

19.50 

45.00 

195.78 

116.42 

22.89 

49.60 

24.00 

7.07 

7.00 
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Bate. 


1880. 
Sept.  15 


Oct 


Not. 


15 

11 

15 

12 

15 

13 

15 

14 

15 

15 

15 

16 

15 

17 

15 

18 

15 

19 

15 

20 

15 

21 

15 

22 

15 

23 

15 

24 

15 

26 

4 

28 

15 

27 

27 

28 

30 

29 

30 

80 

30 

81 

30 

32 

30 

S3 

80 

84 

30 

85 

30 

36 

30 

87 

30 

88 

80 

80 

80 

40 

2 

1 

2 

2 

5 

8 

14 

4 

14 

5 

14 

6 

14 

7 

14 

8 

14 

9 

14 

10 

14 

11 

14 

12 

14 

13 

14 

14 

14 

15 

14 

16 

14 

17 

14 

18 

14 

19 

14 

20 

14 

21 

14 

22 

14 

23 

14 

24 

14 

25 

14 

26 

14 

27 

14 

28 

14 

29 

14 

30 

14 

81 

18 

82 

23 

83 

81 

84 

81 

85 

81 

86 

81 

87 

81 

38 

81 

89 

31 

40 

81 

41 

81 

42 

81 

43 

8 

1 

8 

2 

4 

8 

8 

4 

8 

5 

To  whom  iMid. 


WIsoonain  Granite  Company . 

Albert  Sanfoid,  treasiiTer 

Ramaay&  Jonea 

Appleton  Idiiohine  Compaay  . 

Morgan  dt  Baesett 

Schlafer,  Barrett  St  Tesob 

JohnScbloeser...^ 

Jacob  Kettenbofen 

Barney  Garrity 

Looia  Clairmont 

David  M.Bnrna 

O.  D.  lI'oTria  &  Co 

W.  F.  Yiel  &Co 

J.S.Pahl 

C.  A.  FoUer 

Hired  men 

Gottlieb  Laedtke 

H.  K.  Prieat 

Cramer,  Aikena  &  Cramer 

C.  A.  Fuller 

William  Edwarda 

Richard  B.  Bice 

John  Lewia 

Jerry  Parkinaon 

Gottlieb  Jabnke 

Prank  Wick 

John  A.  Banker 

Alexander  Sima 

JohnH.  Paiire 

Andrew  O'Connell 

C.  A.  Fuller 

Lot!  Gcrrardin 

Hired  men 

H.K.  Prieat 

P.  T.  Yahr 

J.S.  Pabl 

Edward  T.  Frank 

AucuatSwanke 

H.  Stedman 

C.  A.  Pock 

2f  iela  Johnaon 

do 

Chaa.  8.  Morria 

do 

H.S.Sacket 

do 

BattiaBroa 

Jaa.  GiHiogham  &,  Son 

Ramaay  &  Jonea 

Anpleton  Machine  Company  . 

John  Schloitaer 

Moriran  &Baaaett 

H.  Pierce 

Simona  &  Tuttle 

Jacob  Kettenbofen  ., 

Barney  Garrity 

Louia  Clairmont 

W.W.WalUa 

J.  B.  Kalrelace,  treaanror 

Milwaukee  Cement  Compauy . 

J.  W.AUerton 

Patrick  Daley 

Louia  Clairmont 

C.  A.  Fuller 

Samuel  Whitney 

Kiohard  E.  Bice 

John  Lewia 

Jerry  Parkinaon 

Gottlieb  Jahnke 

John  A.  Banker 

Alexander  Sima 

Andrew  O'Connell 

WilUam  Edwarda 

Caspar  Thom 

C.  A.  Fuller 

Hired  men 

John  Murphy 

JameaMcGee 


F6r  what  paid. 


Stone : 

OarB.eto 

Lnmoer 

Drift-bolta 

Miter<£ear,  etc 

Kaila 

Lamp,  etc 

Labor 

Hay 

Tranaportation 

Iron,  etc 

Rope 

Lumber,  etc 

Wood 

Traveling  expenaea 

Serricea,  Auguat,  1886.... 

Iron,  oto 

Wood 

Rent  of  oiBoe 

Sorvicea  

do 

do 

do 

de 

do 

do 

do 

do 

do 

do 

Traveling  expenaea 

Servicea 

Servlcea,  September,  1886. 

Stone.. 

Lime,  etc 

Wood 

Oil^eto , 

Wood : 

Wood,  etc 

Iron,  etc 

Ca8tlnffa,etc 

Iron  pipe,  etc 

Coal 

Wood 

Hay.etc 

Rope,  etc 

Iron,  Dolta,  etc 

Wheelbarrowa 

Lumber 

Bolt8,etc 

Nails,  etc 

Bolta 

Oil-cup,  etc 

Iron,  etc 

Drilla,eto 

Hay 

Sand 

Boota 

Nipple,  etc 

Cemeot ^ 

Servicea 

do 

Transportation  ...< 

Servicea 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenaea 

Servicea,  October,  1886 . . . 

Wood 

do 


M 
111 

iiq 

774 

SLJ 

14j 

4j 
9tA 

7Q.J 
201.4 

Zki 

».{ 

Ml 

». 

30. 

99. 

3S.< 

lQ.j 

T.j 

L( 

183151 

13.13 

481 

2SLS7 

4&M 

<&» 

laM 
i&a 

11.61 
46. 3S 
82.6 
&U 
2131 

103.  §1 
43.« 
17.7! 

695.31 
20.41 

3&n 
7.74 
1.66 
9.55 
7.35 

(.N 

3S.M 

12.40 

1.40 

106. » 

4.00 

(.» 

43a  41 

200.00 

83.00 

l&OO 

saoo 
aaoo 
an  00 

30100 
30.00 

10.00 

35.00 

3.00 

37.10 

iLtf 
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%«b 


\ 


M 
SI 
22 

22 

n 
a 
n 
n 

n 


< 

7 

% 

9 

U 

11 

12 

n 
u 


To  whom  paid. 


JobertH.  Crosby.... 
Theodore  Brwiihrnan. 

VaeUerBroe 

J.T.Tthr 

gottUebLaedtke.... 
J^aoOiwea&Co.... 

C.A.Peck 

C^etaKonis 


ie  I  ^'^^onalD  Gnnite  Company 


16 

17 

18 

19 

SO 

21 

22 

23 

24 

25 

2t 

27 

28 


P.AUis^kCo. 
C.A.BOTtliele(  .... 
aaNorriadcCo.. 
H.8.8Msk6t. 


B«ase^Wbiti]iff , 

B«riiD  Machliio  Works 


Hait1n6«orfEe 

H cEenxie  &  Crawford 

H oiiEao  &  Baaaett 

Schlafer,  Barrett  A.  Teach. 

JohnSehloaaer 

Bamt^  4t  Jonea 

BiiaThoermer 

H.Collette 

10  A.KimbaU , 

M   J.B.BIOWII 

5   flcnryShah 

n   Jacob  KeUenhof  en 

M  D.J.Fergaaon 

5   Loyal  WTFnller 

f  Deaire  CopperBinith 

S  MoaeaGiidan 

5  Miehael  Bocokske 

5  OawoltHiniokle 

«  C.A.Fnllar 

^1   William  Bdwaida 

42  fiMia(dB.Bioo 

43  JohnLawia 

44  Jerry  Parkinaon 

45  OotOiab  Jahnke 

46  Gftbri^Wiek 

47  John  ▲.  Banker 

48  OeorgeOifford 

48   Friediich  A.  Thoermer . . . 

M   Alexander  Sima 

51   BafleyOrover 

SS   Andrew  O'ConneU 

B   Himdmen 

1  ...••. do  .................... 

S  Chariea  D.  Winn 

I   C.A.Peck 

4  Chaa.aMorriB 

5  MariinGeorge 

6  OeaChaUoner'aSona 

7  If cgansia  St  Crawford  . . . . 

8  Paine  Lumber  C<nnpany... 

8  RamaayJlJones 

10  Schlafer,  Barrett  St.  Teach  . 

U   V.S.Harbrid2e 

U   A.aWeIlB4bCo.- 

U  OeorgeLamare , 

14  Lonla  Clairmont 

15  MaxSchenring 

W  H.CoUette 

17  W.W.LaFeyer 

18  F.T.Yahr 

18  CbariealCColo 

»  G.A.FaUer 

21   G.L.Keaman 

28  Jacob  B^ettenbofen 

a  JaliaM.  Parker 

24   LoQi8A.8mith 

25 do 

*   O.A.Fnner 

»   VlUiamSdwarda 

a  JohnA.Banker 

5  BaOeyGrovar 

^  Oecc^OlAml 


For  what  paid. 


Wood , 

do 

Paint^eto 

Iron,eto , 

Labor , 

Coal 

Oil,  aoap,  etc 

Coal..:I 

Stone 

Pinion 

Cement 

Blocks 

Rope,  etc , 

Blanketa 

Steel,  etc 

Wood '.... 

Transportation . . . 
Iron  castinfi:8,  eto. 

Spikes 

lfaila,eto 

Plank 

Oil 

Wood 

Lumber 

Nalla 

White  lead 

Servioea 

do 


, do. 

do. 

do  . 

do. 

Wood... 

Servicea 

do. 

, do. 

do. 

do. 

do. 

do. 

do. 

do. 

do 

do. 

do. 

.do 
.do 


Services,  November,  1886, 

do 

Services 

Oil 

Coal 

Wood 

Labor  

Coal  

Wood 

Lnmber \.. 

Wheelbarrows,  eto 

Clav 

Nails,  eto 

CUy 

Wood,  eto 

Hay .' 

Lumber,  eto...> 

Towing-- 

Lime  and  wheelbarrows.. 

Travelittg  expenses 

do 

Services 

do 

Towing 

Services  

Traveling  expenaee 

Services • 

do 

do 

do 

do 


Amount. 


$15.76 

28.12 

8.65 

4.84 

2.00 

&33 

a  10 

48.30 

82.00 

20.00 

8.85 

24.75 

27.13 

12.50 

1&58 

89.25 

5.87 

14.25 

13.05 

6.71 

51.84 

2.40 

23.70 

863.00 

69.00 

.95 

6.75 

2.00 

8.50 

41.47 

10.00 

8.75 

85i00 

22.50 

200.00 

35.00 

16.00 

30.00 

30.00 

30.00 

60.00 

30.00 

28.83 

22.00 

22.00 

5.00 

6.66 

544.33 

1,352.24 

4.60 

.90 

44.57 

9&06 

14.00 

•   83.75 

10.00 

80.64 

81.05 

24.48 

4.72 

23.20 

120.46 

7.00 

83.37 

10.00 

14.65 

2.76 

29.68 

10.00 

3.60 

laoo 

5.00 
8.00 
200.00 
86.00 
80.00 
25i00 
25.00 
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Itemized  statement  of  expenses,  e<o.— Continaed. 


Date. 


188& 

Deo.  31 

31 

31 

1887. 

Jan.     i 

4 

6 

5 

6 

6 

5 

6 

5 

5 

5 

5 

6 

8 

10 

31 

31 

31 

31 

31 

31 

31 

2 

2 

2 

2 

2 

3 

3 

3 

28 
28 
28 
28 
28 
28 
28 
28 
28 
3 
4 
4 
4 
i 
8 

25 
29 
3 
3 
3 
Apr. 


Feb. 


Mar. 


30 
30 
30 
80 


81 
82 
83 

1 

2 

8 

4 

6 

6 

7 

8 

0 
10 
11 
12 
18 
14 

16 

17 

18 

19 

20 

21 

22 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

17 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


To  whom  paid. 


John  Linden 

John  Kilawee 

Sdgar  Challenger. 


Hired  men 

C.A.  Fuller 

H.  S.  Sacket 

AnjEnstXiber 

Martin  George 

John  Schloeaer 

Marie  Hanauer 

H.  H.  Greene 

J.  &  M.  RosBmeiSBl 

A.  G.  WellB&Co 

C.  A.Lawton 

Steinfeldt,  Adams  &  Co 

F.  W.Zantoo 

Frank  darken 

JohnFlynn 

CA-Fnlier 

John  A.  Banker 

Bailey  Grover 

George  Gifford 

JohnJCilawee 

Hired  men 

WUiifim  Edwarda 

HjBerffman 

John  Schloeaer 

A.  G.  Wells  &  Co 

N.  8.  Wight 

EdwardP.AUisd&Co 

Hired  men 

C.A.  Fuller 

Bobert  Herman 

Samuel  Whitney 

C.A.  Fuller 

William  Edwards 

John  A.  Banker ^ 

Bailey  Groyer 

George  Gifford 

John  Kilawee 

Samuel  Whitney 

C.  A.  Fuller 

Hired  men , 

Sohlafer,  Bairett  dt  Tesoh 

Ramsay  &  Jones 

C.  A.Lawton , 

Winegard  and  Persons  Company 

Milwaukee  and  Korthem  Bailroad 

Hired  men 

Patrick  Croarken 

C.A.  Fuller 

William  Edwards 

JohnElilawee 

G.  A.  Fuller 

Chicago,  Milwaukee  and  St.  Paul  Bail- 
road. 

Hired  men 

C.  A.  Berthelet , 

August  Z iemer 

H&  Sacket 

Bamsay  &  Jones , 

Morgan  dtBassett , 

Valley  Iron  Works •. 

JohnSchlosser 

C.De  Johnghe 

C.  A.Lawton 

N.a  Wight 

HCoUette 

do 

Thomas  Jackson 

Gerry  Lumber  Company 

Samuel  Whitney 

Hired  men 

Samuel  Whitney 

, do 

C.  A.  Fuller 

William  Edwards 


For  what  paid. 


Seryioes 

do. 

do. 


Seryioes,  December,  1886 

Trayeling  expenses 

Oil,eto 

Wood 

do 

Spikes,  etc 

Powder 

Exploders 

Boots 

Oil,  etc -, 

Clay,  etc ) 

WoodrollerA 

Wood 

Services 

do 


.do 
.do 
.do 
.do 
.do 


Serrioee,  January,  1887  .. 

Services 

Powder,  etc 

Bope 

Oil,  etc 

Lumber 

Pinion 

Services,  January  1887 . . . 

Traveling  expenses 

do 

do 

Services  

do 

do 

do 

, do 

do 

Traveling  expenses 

do 

Services,  February,  1887. 

Iron,  etc 

Lumber 

Bolts , 

Wood 

Freight  charges 

Services, March,  1887  ..., 

Manure,  etc 

Sorvicee 

do 

do 

Traveling  expenses 

Freight  charges 


Services,  March,  1887. 

Cement 

Lumber 

KaUs,etc :.. 

Lumber 

Suspension  gears 

Castings,  etc 

Wheelbarrows,  etc 

Sand 

Bolts 

Lumber 

do 

Lumber,  etc 

Bolts,  etc 

Lumber 

Traveling  expenses. . . 

Services 

Traveling  expenses  .. 

Services 

do 

do 


1&.W 

iia 
i,4saL« 

3L19 
7.17 

45.  M 
76.  M 

aaso 

t43 
8.00 
5.73 
6.41 
2L50 

13.75 
2L?7 

14.00 

2«aoi 
aoiot 

2a.  01 

2S.M 

,  IJLOO 

S80LO0 

35.00 

70. » 

A.m 

5w€5 

«&G 

14.00 

1,  429.02 

6.38 

4.97 

S&IO 

20ft  (W 

85.  M 

36.  €0 

2Sl00 

39.09 

uoe 

I&IO 
&7I 
1, 388141 
58.44 
87.24 
1&40 

OD.oe 

13.74 

97.75 

12.85 

200.01 

35.00 

i&oe 

20.77 
80.10 

1.06&St 
18.03 
1ft  10 
23.45 

5» 

41.94 

US.U 

17.10 

4.  SO 
1175 
3&» 
Si  50 
902.27 
]&» 
3X30 

L75 

74.  a 

15a  00 

soaM 

s&M 


1 
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Site. 


^» 


4 

» 

10 

16 
M 

» 

a 
n 
u 

31 
31 

n 
n 

11 

91 
31 
31 

n 

n 

31 
31 
31 
31 
31 
31 
31 
31 
31 

3 

« 
7 
7 
7 
t 
7 
I 

7 
7 
7 

7 
U 
14 
14 

27 

a» 

31 
i» 

31 
33 
3D 


31 
33 


H 

25 

96 
S7 
» 
26 
1 

a 

s 

4 
6 

€ 
7 
8 
» 
10 
11 
12 
13 
14 
15 
1« 
17 
18 
19 
20 
21 
22 
23 
24 
S3 
26 
27 
» 
2i 
M 
II 
» 
1 

a 

3 
4 

5 

6 

7 

8 

• 

10 

It 

12 

13 
U 
15 
10 
17 
18 
19 
20 
21 
22 
23 
2ft 
25 
28 
27 
28 


To  whom  paid. 


Jmms  ClMur 

JohnLewis 

Jenr  Iiu*kiDflon 

GotUieb  Jahnko 

Lieot.  Graham  £>.  I<  itch . 

Gabriel  Wiek 

C.A.FiiUer 

Hired  men 

Biehard  E.  Bice 

Hatch  &  JLeith 

DeaForgea&Co 

Riley  Bemia 

Charles  M.  Cole .. 

C.  A.  Fuller 

Hired  men .............. 

C. A. Fuller.... 

William  lEdwardB 


Richard  S.  Bioe 

Gottlieb  Jahnke 

Gabriel  Wick 

John  H.  Paige 

Jerry  Parkinson 

Friedrich  A.  Thoermer 

Alexander  Sims 

John  Lewis 

J.C.lfitoheU 

H.  Stedman 

Tiney  Smith 

C.  A.  Peck 

Priest  A^Garrow...- 

Morfi:an  &  Bassett 

Valley  Iron  Works 

Raimsay  &  Jones 

Seblafer.  Barrett  &  Tosoh 

Charles  Cftvert 

Winecard  ic  Persons  Company 

C.  A.PnIier 

Adolph  Meisler 

CarlSager 

Hired  men..... ........................ 

Dee  Forces  &^  Co 

Niels  Johnson 

H.S.  Sarket 

Morgan  &Bassett 

J.  H.  Marston  &  Co 

Gerry  Lumber  Company 

F.H.  Blood 

H.L  Wheeler 

Green  Bay  Dredge  and  Pile- Driver 

Company. 
LG.SchilW 

D.  J.  Ferguson 

Theodoro  West 

TimoUiy  Garrey 

Michael  Hidvill 

W.  D.  Freeman  and  Richard  Flood 

Cramer,  Aikens  &  Cramer 

C.  A.  Poller 

Andrew  O'Connell 

William  Edwards 

James  Clear 

John  Lewis 

Jerry  Parkinson 

JohnlL  Paige , 

Frederich  A.  Thoermer 

Richard  E.  Bice 

G.A.FnUer 


Total 


For  what  paid. 


Amount. 


Serrioes 

do 

do 

do 

Mileage 

Services 

Traveling  expenses. 
Services,  April,  1887 

Services 

Lumber 

Stationery 

Services 

Traveling  expenses. 

do 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Lumber,  etc 

Lnmber   

Hire  of  capstan 

Rope,  etc 

Transportation 

Casting,  etc 

Castings 

Lnrobor 

Spikes,  etc 

Gravel 

Oil 

Traveling  expcnaes 

Services 

do 

Services,  May,  1887 . 

Stationery 

Lumber,  etc 

Barbed  wire,  etc  ... 
C  hain,  bolts,  etc  — 

Cement 

Lumber 

Coal 

Paint,  etc 

Dredging 


Towing 

Services 

do 

do 

do ; 

Brick,  etc 

Rent  of  office 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenses 


$35.00 
13.00 
13.00 
13.00 
17.44 
l.i.00 
24.13 
1, 167. 97 
•8.00 
1,238.04 
23.30 

2.85 

9.50 
10.45 
160.01 
200.00 
35.00 
82x00 
16.00 
30.00 
30.00 
29.16 
30.00 
25.00 
25.00 
30.00 

6.63 
27.96 

2.00 
17.15 
2&00 
897.81 
81.82 
125. 81 
23.25 
15.00 

6.38 
15.03 

5.55 

1.25 
1, 178. 76 
16.30 
44.80. 

8.79 
223.75 

1.00 
12.24 
35.47 

3.^ 
105.00 

laoo 

1.50 

8.75 

1.25 

3.12 

57.33 

70.00 

200.00 

10.00 

35.00 

35.00 

30.00 

80.00 

86.00 

30.00 

16.00 

13.58 

42,061.65 
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survey  op  wisconsin  river. 

report  of  the  board  of  engineers. 

Office  of  the  Board  of  Enc^ineers  for  Fortifications 

and  for  blver  and  harbor  improvements, 

Ifeto  York,  December  14^  18d6. 

General:  The  Board  of  Engineers  has  the  honor  to  sabmit  the  fdr 
lowing  report  npon  the  experiment  which  has  been  in  progress  npoa 
the  Wisconsin  Biver  since  1880,  to  determine  the  practicability  of  oon- 
tracting  that  river  sufficiently  to  give  a  low- water  navigable  depth  of  4 
or  5  feet  by  means  of  low  bmsh-dik^s  and  wing-dams  in  the  bed  of  the 
stream.  This  report  is  in  response  to  the  call  in  the  river  and  harbor 
act  of  Congress^  approved  Angnst  5. 1886,  and  transmitted  to  the  Board 
by  letter  of  the  Chief  of  Engineers  dated  Angast  12, 1886. 
The  history  of  the  work  upon  the  Wisconsin  is  briefly  as  follows : 
Congress,  by  act  approved  June  23, 1866,  provided  for  an  examina- 
tion and  survey  of  the  river  with  a  view  to  making  it  a  part  of  a  water 
communication  between  the  Mississippi  and  the  Great  Lakes.  The 
work  was  assigned  to  General  Warren,  and  a  detailed  survey  (119  miles) 
was  made  in  1867.  In  his  Annual  Report  for  1867-'68  he  indicated  that 
a  canal  for  a  part  or  the  whole  of  the  distance  along  the  valley  would 
be  the  most  reliable  method  of  improvement  In  his  next  Annual  Be- 
port  he  recommended  that  $100,000  be  appropriated  for  making  wing- 
dams.  His  proposed  application  of  the  appropriation  is  given  in  his 
report  contained  in  the  Beport  of  the  Chief  of  Engineers  for  1870,  page 
226,  concluding  as  follows : 

'  The  next  piece  of -work  I  woald  do  would  be  to  attempt  to  make  a  saitable  naTiga- 
tioa  in  the  part  of  the  river  at  the  three  places  where  the  canal  navigation  was 
planned  to  cross  it.  The  success  attending  the  works  at  these  points  would  demon- 
strate the  pOBsibilitv  or  not  of  improving  the  whole  river  in  the  same  way  at » lesi 
expense  than  to  make  a  canal.  If  there  should  be  a  complete  failure  at  these  points, 
it  would  show  not  only  that  the  river  itself  could  not  be  improved,  but  that  the  canal 
proper  must  be  so  altered  as  not  to  depend  on  crossing  the  river. 

Congress,  by  act  of  July  7, 1870,  authorized  the  Secretary  of  War  to 
^<  adopt  for  the  improvement  of  the  navigation  of  the  Wisconsin  Biver 
such  plan  as  may  be  recommended  by  the  Chief  of  the  Boreau  of  Engi- 
neers," and  on  July  11, 1870,  appropriated  $100,000  ^<  for  the  improve- 
mentof  the  Wisconsin  Eiver." 

General  Warren's  health  having  failed,  the  charge  of  the  work  was 
transferred  to  Colonel  Houston.  Operations  were  commenced  July  1, 
1871,  having  for  their  object  to  determine  the  practicability  of  securing 
by  dikes  and  dams  a  navigable  depth  of  5  feet,  especially  at  the  pro- 
posed canal  crossings. 

It  is  not  necessary  to  recapitulate  in  detail  the  annual  progress  of  the 
improvement,  which  is  fully  set  forth  in  the  reports  of  the  Chief  of  En- 
gineers. The  following  extract  from  Colonel  Houston's  annual  report 
(Report  of  the  Chief  of  Engineers  for  1880,  page  1918)  defines  in  brief 
its  general  plan  and  history : 

The  plan  thus  far  pnrsned  has  been  to  improve  the  natural  channel  of  the  river  by 
reducing  its  width, so  as  to  increase  the  depth  by  concentrating  the  force  of  the  eta- 
Tent  in  a  narrower  channel.  .  The  bed  of  the  river  bein^  sand,  it  yields  readily  to  this 
increased  force.  The  natural  channel  of  the  river  is  divided  by  nnnieroas  islands,  and 
in  carrying  out  the  plan  the  object  has  been,  first,  to  confine  the  river  to  a  sitigle  chan- 
nel and  then  to  gradually  reduce  its  width  until  tlie  required  depth  should  be  attained. 
This  system  was  carried  out  up  to  1875,  when,  owing  to  expressions  of  dissatisfaction 
as  to  the  results  and  progress  of  the  work,  operations  were  confined  to  short  seotiou 
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•Cthe  rirer  looking  to  its  oontnMtioii  to  the  width  neoeasar^  to  prodace  the  required 
dtpth.    Work  wm  directed  to  this  <^nd  dnring  the  season  of  1875. 

In  1876  no  appropriation  was  made  nntil  Aagost  14,  and  the  fands  available  were 
MOBMary  to  carry  on  the  works  which  had  been  commenoed  on  the  Fox  River,  and 
ftoa  their  eharaoter  conld  not  be  stopped  withoat  great  loss ;  conseqnently  work  was 
■ipendfd  on  the  Wisconsin.  In  1877  no  appropriation  was  made  for  rivers  and  har- 
boiSL  No  work  was  done  on  the  river  in  1876  and  1877.  In  1878,  after  the  passage  of 
the  appropriation  of  Jnne  18,  work  was  resumed  on  the  Wisconsin,  and  has  since  oon- 
Mted  principally  in  repairs  of  dams  and  protections  of  the  shore  from  the  abrading 
aelaoa  of  the  current. 

The  total  amount  of  work  done  on  the  river  up  to  June  30,  1880,  is  as  follows : 

One  hundred  and  fifty-seven  dams ;  total  length,  76,684  feet. 

Bix  shore  protections ;  total  length,  5,714  feet. 

Fifteen  hundred  and  twenty-three  snags  removed. 

Seventy  three  hundred  and  thirty-two  leaning  trees  feUed. 

This  work  is  in  two  sections:  First,  from  Portage  to  Prairie  du  Sao;  second,  from 
Lone  Rock  to  Boeoobel,  a  total  distance  of  50  miles. 

In  1879  the  subject  of  the  improvement  of  the  Wisconsin  Biver  was 
referred  to  the  Board  of  Engineers  for  report.  Its  conclusions,  aflibr  a 
atody  of  all  available  data  and  a  personal  inspection  of  the  river  below 
Portage,  were : 

Ihe  works  for  the  improvement  of  the  river,  although  ameliorating  the  navif^able 
teoght  wherever  these  have  been  applied,  have  not  been  sufficiently  decisive  in  re- 
ndu to  enable  the  Board  to  recommend  their  application  to  the  whole  length  of  the 
flannel  without  the  aid  of  further  information. 

We  think,  therefore,  that  the  section  of  the  river  already  partiall  v  operated  upon, 
froB  Portage  for  a  length  of  about  12  miles,  should  receive  additional  wing-dams,  and 
the  width  of  the  low- water  channel  should  be  sontracted  to  300  feet. 

As  this  section  has  a  slope  somewhat  exceeding  the  average,  wo  think  the  results 
vill  be  decisive,  and  if  the  channel  be  improved,  ror  a  reasonable  amount,  to  an  ade- 
9pult  depth,  the  application  of  the  same  system  to  the  rest  of  the  river  could  be  confl- 
telly  recoDunended. 

While  these  works  are  under  construction  frequent  gaugings  should  be  made  to  de- 
tsmine  the  volume  passing  through  the  channel  at  dmerent  stages,  say  at  Portage, 
DBkona,  and  Skinner's  Blnflfs.  Also  frequent  soundings  in  the  deepest  part  of  uie 
dannel  should  be  made  through  the  improved  section,  with  such  angular  measure- 
Beats  as  will  enable  the  track  followed  by  the  boat  to  be  laid  down  in  each  case  upon 
tlie  map.  These  soundings  should  be  referred  to  an  absolute  datum,  by  benches  care- 
flUh  established. 

The  estimated  cost  of  the  work  now  prox>osed  is  $80,000. 

These  recommendations  were  in  part  carried  ont,  and  the  sabject,with 
tlie  data  obtained,  was  again  referred  to  the  Board  in  1883.  The  fol- 
lowing extracts  from  it^  report  (Report  of  Ohief  of  Engineers,  for  1884, 
page  1900)  convey  the  more  important  conclusions  reached : 

By  ealenlatiocs  based  upon  these  observations  it  appears  that  the  water  plane  cor- 
leiMmding  to  the  same  discharge  as  when  the  water  stood  at  zero  of  Warren's  gauge, 
St  Portage  in  18<>7,  has  been  coDtinually  falling,  so  that  it  stood  at  the  following  read- 
iwi on  &at  guage :  In  1879,  at  -0^.445;  1881,  at  -0'.87,  and  in  1882,  at  -I'.O. 

The  navigable  depth  in  a  section  from  Portage  to  Dekorra  of  7  miles  in  length  was 
fimod  after  reduction  to  be  2.88  feet,  at  a  stage  of  water  1.3  feet  in  1882,  below  the 
mo  of  Wanen's  gangs  at  Portage. 

The  increase  oz  navigable  depth  since  1867,  caused  by  the  construction  of  wing- 
^aas  in  the  same  section,  is  1.76  feet. 

That  to  obtain  a  navigable  depth  of  4  feet  at  all  stages  it  would  appear  from  cal- 
culation to  be  necessary  to  contract  the  river  to  a  width  of  about  150  ieet  at  Portage, 
sad  about  300  feet  near  the  mouth  at  Bridgeport. 

But  as  the  results  above  were  deduced  from  the  observations  furnished,  which  in 
the  opmUm  of  the  Board  were  not  sufficient,  and  their  value  even  was  in  doubt  from 
kinng  been  made  during  and  too  soon  after  the  construction  of  the  wing-dams,  these 
molts  are  not  oonsidered  as  sufficiently  reliable  to  determine  the  utility  of  .the  works 
MBstrneted  and  proposed. 

•  !•  i^  •  •  •  • 

To  have  insured  reliable  results,  not  only  should  the  corresponding  low- water  levels 
^  Portage  and  Dekorra  with  differences  of  level  have  been  accurately  known,  but 
the  Board  should  also  have  been  fumiahed  with  observations  sufficient  to  fix  the  low- 
viter  levela  and  differences  of  level  at  intermediate  places,  so  as  to  have  determined 
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Bufficient  points  of  reference  for  the  redaction  of  soundings;  which  precantions  for  ; 
accuracy  are  of  additional  importance  where  the  range  of  improvement  is  limited  maf 
the  weight  of  small  errors  thereby  greatly  enhanced. 

Observations  upon  the  water  volume  should  preferably  be  taken  at  and  near  ill* 
stage  corresponding  to  the  discharge  at  Portage  of  2,114  cubic  feet,  and  a  sorrey  wtlfc 
soundings  sufficient  to  construct  accurate  cross-sections  should  be  made  at  and  near 
the  same  stage  of  water. 

Whatever  may  be  the  practical  benefits  to  navigation  of  this  improvement  there  is 
no  doubt  that  the  results  should  be  recorded,  with  the  attendant  circumstances.,  fer 
future  instruction  in  like  cases. 

• 

Approving  this  report,  the  Chief  of  Engineers  suspended  all  work  on 
the  Wisconsin,  except  needed  repairs  and  the  making  of  the  observa- 
tions suggested  by  the  Board. 

The  season  of  1885  was  unfavorable  to  obtaining  the  desired  data,  bat 
the  past  season,  being  an  exceptionally  low- water  year,  has  been  ^vor- 
able,  and  the  report  now  under  consideration  from  Captain  Marshall, 
wh«  succeeded  to  the  charge  of  the  work  in  1884,  affords  sufficient  data 
for  deciding  upon  the  degree  of  success  of  the  experiment. 

Captain  Marshall's  report  covers  the  ground  so  fully  and  concisely 
that  no  further  analysis  of  the  data  is  necessary  here.  It  appears  that 
for  the  improved  section  from  Portage  to  Dekorra,  a  distance  of  about 
7  miles,  where  the  low-water  discharge  is  now  confined  to  a  width  of  300 
feet  by  wing-dams,  (1)  that  the  gradual  lowering  of  the  water  plane 
noted  during  the  progress  of  the  works  has  ceased  since  their  comple- 
tion in  1882;  it  now  aggregates  about  nine-tenths  of  afoot;  (2)  tiiat 
the  mean  depth,  corresponding  to  a  discharge  at  Portage  of  3,360  cubic 
feet  per  second,  is  now  about  1.8  feet  more  than  in  1867,  and  about  nine- 
tenths  of  a  foot  less  than  in  1882 ;  (3)  that  the  improved  channel  is  nar- 
row and  tortuous,  and  is  subject  to  continual  variation  in  the  number 
aq^  length  of  its  bars;  (4)  that  the  improved  channel  at  the  ordinary 
low- water  stage  is  a  succession  of  pools  and  rapids  with  a  slope  varying 
from  0.32  feet  to  2.82  feet  per  mile;  (5)  that  a  water-surface  2  feet  above 
ordinary  low  water  is  required  to  give  a  navigable  depth  of  4  feet  on  the 
worst  bars  throughout  the  improved  section ;  and  that  there  were  46 
days  in  1882,  34  days  in  1883,  37  days  in  1884,  63  days  in  1885,  and  91 
days  in  1886  when  the  river  was  below  that  stage ;  (6)  that  the  annual 
cost  of  keeping  the  dams  in  repair  has  averaged  $585  per  mile  of  chan- 
nel since  their  completion.  They  still  remain  in  fair  condition,  but  have 
settled  somewhat  from  the  decay  and  breaking  of  the  brush  comi)08ing 
them.  Should  the  whole  river  from  Portage  to  the  Mississippi  be  im- 
proved upon  this  system,  an  annual  expenditure  of  about  $70,(M)0  would 
be  required  for  ordinary  maintenance,  in  addition  to  occasional  outlays 
for  renewing  crests  destroyed  by  alternate  exposure  to  air  and  moisture. 

These  facts,  in  the  judgment  of  the  Board,  are  decisive  against  the  ap- 
plication of  this  mode  of  improvement  to  the  Wisconsin.  Its  high  slope 
(18  inches  per  mile)  causes  velocities  too  great  for  control  in  a  naviga- 
ble channel  through  its  bed  of  shifting  sand. 

The  data  already  obtained  in  this  experiment  are  exceedingly  valu- 
able in  their  bearing  upon  the  improvement  of  other  similar  rivers,  of 
which  there  are  many  in  the  United  States,  and  the  Board  recommends 
that  occasional  examinations  of  the  improved  section  be  made  to  detect 
future  changes ;  but  that  no  more  money  be  expended  upon  dikes  and 
wing-dams  in  the  bed  of  the  Wisconsin  Eiver.  If  a  navigable  route 
carrying  4  or  5  feet  of  water  from  Portage  to  the  Mississippi  is  still  re- 
quired by  the  needs  of  commerce,  recourse  must  be  had  to  a  canal. 
General  Warren's  estimate  (made  eleven  years  ago)  for  a  4-foot  naviga- 
tion was  $4,0005000,  and  for  5-foot  uavigsition  $4,165,000  with  an  annual 
cost  of  maintenance  of  $50,000. 


APPENDIX    HH — REPORT   OP   CAPTAIN   MARSHALL.        2097 

As  to  the  practical  importance  of  a  througli  rente  by  way  of  the  Fox 
Wiscoufiin  rivers,  great  changes  have  occurred  during  the  past 
ty  years,  iiailroads  have  maltiplied,  and  by  sharp  competitiou  be 
n  themselves  may  maintain  rates  at  so  low  figures  that  it  is  very 
fnl  if  au  ordinary  canal  can  compete  with  them  so  as  to  materi- 
Tcdneo  rates  over  a  route  so  unfavorable  as  that  from  Green  Bay 
the  Mississippi.  This  change  in  the  practical  importance  of  the  prob- 
eau  not  be  ignored,  and  the  Board  would  refer  to  Golonel  IIous- 
8  discossion  in  his  report  of  October  10, 1883  (report  to  the  Chief  of 
ineers  for  1884,  page  1925),  and  to  Captain  Marshall's  remarks  in 
present  report.  The  Board  concurs  with  these  oflicers  in  the  view 
in  expressed.  At  any  rate,  action  should  bo  delayed  until  the 
|iul  of  practical  improvement  in  the  low- water  navigation  of  the  Mis- 
iBippi  from  Saint  Paul  downward  has  been  determined.  That  limit 
Vffl  fix  the  depth  demanded  in  a  canal  traversing  the  valley  of  the 
IFtftconsin. 

The  papers  referred  to  the  Board  in  this  connection  are  herewith  re- 
tVDed. 
Bespectfolly  submitted. 

Thos.  Lincoln  Casey, 

Colonel  Corps  of  Engineers. 
Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig,  Oen. 
0.  B.  Oomstock, 

Lieut  Col  of  Engineers 
and  Bvt  Brig.  Oen. 
D.  C.  Houston, 

Lieut.  Col.  of  Engineers. 
Walter  MoFarland, 

Lieut.  Col.  of  Engineers. 
Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers  J  U.8.A. 


REPORT  OF  captain  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

MilwaulceOj  TFt«.,  November  17, 1880. 

Sir  :  I  have  the  honor  to  submit  the  following  memoir  upon  the  ic- 
salts  of  tbe  observations  taken  upon  the  Wisconsin  liiver  in  1885  and 
188G,  as  required  by  the  Board  of  Engineers  for  Fortifications  and  Eiver 
and  Harbor  Improvements : 

Tbe  )b8ervations  consisted  of  discharge  observations  at  Portage; 
b^w  mouth  of  Baraboo  Biver ;  at  Bocky  Bun,  and  at  Dekorra,  Wis.; 
iJBaoge  readings  at  the  same  stations,  and  longitudinal  and  sectional 
^•Miadiogs  at  about  the  lowest  stages  reached  by  the  river.  The  dis- 
char^  observations  at  the  three  lower  stations,  in  1885,  as  stated  in 
vy  l^er  transmitting  the  observations  and  computations,  are  evidently 
ureliable,  on  account  of  the  defective  sections  taken  at  these  points. 
In  18K6  tie  observations  were  satisfactory  at  all  the  stations,  and  were 
KcoTcd  at  tbe  low-water  stage,  except  at  Bk)cky  Bun,  which  gauging 
•Ution  was  omitted  in  1886. 

Tbe  discharges  were  measured  with  rod-floats  2^  inches  in  diameter, 
vaded  to  iraintain  a  vertical  position;  with  double  floats;  and  with  a 
^  Price's  current  meter  properly  rated,  run  at  mid-depth.  The  mid- 
vplb  observations  were  reduced  by  the  method  given  in  Professional 

8872  ENO  87 132 
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Papers,  Oor])8  of  Engineers,  No.  12.    The  rod-float  observations  n 
reduced  by  Francis'  formula.  ^ 

For  the  purpose  of  comparison  with  the  results  ^ven  in  the  re])oit 
the  Board  of  Engineers  for  Fortifications,  January  5, 1884,  published 
theEeportof  the  Chief  of  Engineers  for  1884,  pages  1900-19 17,  the  obse 
vations  at  Portage  and  the  channel  soundings  have  been  taken  and 
duced  in  the  manner  indicated  iu  that  report,  and  the  results  tabala 
herein,  from  which  the  changes  in  the  regimen  of  the  river  since  1 
may  be  deduced  by  the  Board. 

The  observations  taken  at  the  stations  below  Portage  even  in  1S8 
were  not  used  in  making  the  reduction  for  comparison  with  the  fonne 
results  obtained  by  the  Board,  it  having  been  considered  better  to  fd 
low  exactly  the  same  treatment  in  ever}'  case.  The  observations  at  thea 
stations  taken  in  1886  at  low  water  are,  however,  submitted  herewiti 
ip  order  that  the  Board  may  consider  them  if  thought  necessary. 

The  computations  in  the  tables  herewith  were  made  by  First  LieoJ 
Graham  D.  Fitch,  Corps  of  Engineers,  under  my  direction. 

Variation  in  discharge  for  a  rise  or  fall  of  one-tenth  of  afoot  at  Portttgef  1885. 


DischAnre 

(meant  of 

allobaervod 

ate&ch 

Reading 
of  gango. 

readins). 

4641 

0.58 

423U 

0.33 

4233 

0. 20 

3910 

0  10 

4052 

U.  15 

4023 

0.20 

3080 

0.12 

3827 

0.00 

3812 

0.03 

376i{ 

0.00 

3710 

-0.07 

:)592 

-0.10 

3821 

-0.05 

3806 

-a  02 

Differences  froiv 

Variation 

mean — 

indis. 

charge  for 

V. 

V». 

one  tenth 

In  dis- 

In gauge 

foot  in 

cbarge. 

reading. 

gange. 

CvL.feei. 

Feet 

G80 

0.468 

145.3 

27.8 

745.29 

200 

0.218 

123.4 

49.2 

2420.04 

272 

0.188 

144.2 

28.4 

806.50 

45 

0.012 

376.03 

202.4 

40965.70 

91 

0.038 

230.0  • 

66.4 

4408. 96 

62 

0.088 

70.4 

iri.2 

10144.84 

28 

0.008 

350. 05 

177.4 

21470.70 

134 

0.1)2 

110.0 

5.1.0 

2809.00 

144 

0.U82 

181.7 

9.1 

82L81 

175 

0.112 

150.2 

10.4 

COS.  96 

212 

0.182 

132.0 

39.7 

157&09 

360 

0.212 

174.0 

1.4 

1.00 

140 

0.162 

86.4 

86.2 

7430.44 

155 

0.132 

txa2 

54.4 

2050.80 

Sam 
Mean 


55U7 

a 8961 

1.57 
0.112 

55447 
-3016 
-3989 

1.57 
-.10 
-.12 

12)47512 

12)1.35 

24ia3 
172. 6  (1) 


241&3 
-375.0 
-350. 0  (2) 


13)106391.43 
^=i  818X96 

£t»       4.in 

«t^=«34]5L6651 
ek^    184.801 


12)1001. 3 


3961.8 


.113 


140. 8  eft. 


«*=  8168.96 
*•=        8.01 
«!«W^  147e7 
Ot^       157.47 


The  application  of  Pcirce's  criterion  as  above  rejects  the  fourth  aiNl 
seventh  observations,  and  there  results  from  the  above  observations 
140.3  cubic  feet  per  second  as  the  variation  in  discharge  for  a  rise  <v 
fall  of  one-tenth  of  a  foot,  and  we  also  see  that  a  discharge  of  3,Mli 
cubic  feet  per  second  corresponds  to  a  reading  of  0.113  foot  on  tb^ 
Portage  gauge. 

The  discharge  at  a  reading  of  zero  on  the  Portage  gauge  is,  therefore, 
3,961'.8-(140'.3xr.l3)=3,803.3  cubic  feet. 

Since,  however,  the  zero  of  the  gauge  at  Portage  is  0.318  foot  abov« 
the  zero  of  Warren's  gauge,  the  discharge  in  1885  at  the  zero  of  War- 
ren's gauge  was  3,803.3  cubic  feet  —(140'.3x3M8)  =3,357.1  cubic  M 
per  second. 

The  corresponding  discharge  iu  18G7  was  2,114  cubic  feet,  as  esti- 
mated by  the  Board  of  Engineers,  hence  the  discharge  at  zero  in  1^ 
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M  compared  with  1867,  lias  mcreased  3,357.1-2,114=1,243  cubic  feet 
per  BecoDd,  or  the  water  plane  has  been  lowered— 


1243 


14(K.3  X 10 


=i=(y.888. 


Varut^ams  in  ditcharge  for  a  rise  or  fall  of  one-tenth  of  a  foot  at  Portagej  1886. 


Difference  f^om 

DttdiMiceB, 
1886. 

BaadiDff  of 
Portage 

mean — 

VariatioQ 
indiBcharge 
for  0.1  rise 

V. 

V». 

puige. 

In  dis. 
oharge. 

Injniujce- 
readlng. 

or  fall. 

• 

2fM» 

-0.30 

357 

0.48 

74.4 

26.9 

723.01 

90S9 

-0.20 

567 

0.58 

07.8 

3.5 

12.25 

8126 

—0.13 

634 

a65 

07.5 

8.8 

14.44 

2212 

-0.30 

420 

0.48 

87.5 

13.8 

100.44 

2280 

-0.33 

4^8 

U.45 

1U&5 

7.2 

51.84 

2730 

-0.47 

238 

0.31 

76.8 

24  5 

600.25 

2706 

-0.57 

214 

0.21 

101.0 

0.6 

0.36 

2508 

-0.73 

76 

0.05 

152.0 

50.7 

2570.49 

2430 
2434 

-0.78 
-0.M 

53 
58 

0.00 
\         0  07 

0.0 
82.0 

ia4 

338  56 

234J 

-0.89 

140 

o.u 

135.5 

34.2 

1160. 64 

2317 

-0.00 

175 

0.12 

145.8 

44.5 

Hm.  25 

23J3 

-0.04 

180 

0.10 

112.5 

11.2 

125.44 

2316 

-0.01 

176 

0.13 

135.4 

34  1 

3102.81 

2315 

-0.94 

177 

0.16 

110.6 

0.3 

F6. 49. 

2220 

-0.06 

272 

0.28 

97.1 

4.2 

17.64 

2179 

-1.16 

813 

0.38 

8L8 

10.5 

380. 25 

216S 

-1.18 

3i7 

0.40 

81.8 

10.5 

380. 2.5      ; 

2123 

-L22 

3C9 

0.44 

83.0 

17.4 

302. 76 

2080 

-1.29 

403 

0.51 

79.0 

22.3 

497.29 

2146 

-L20 

846 

0.42 

82.4 

l&O 

357. 21 

21)32328 

21)16.85 

20)2025. 1 

19)10962.27 

» 

24M 

-0.78 

101.3' 

e*=  576. 06 
t«=      4.878 

62328 

16L35 
-0.78 

— 3432 

eV— 2814. 4109 
ek-    63.05 

|20K»82 

20)16.67 

■        2IM.5 

-0.78 

1 

Boecting  the  ninth  observation  there  results  from  the  above  obser- 
^fitiom  lOlJ^  cable  feet  per  second  as  the  variation  in  discharge  for  a 
lise  or  fall  of  one-tenth  of  a  foot  in  188G,  and  we  also  see  that  a  dis- 
charge of  2,494.5  cubic  feet  \yer  second  corresponds  to  a  reading  of 
—0.78  on  the  Portage  gauge. 

The  discharge  in  1886  at  a  rending  of  zero  on  the  Portage  gauge  is, 
therefore,  2494.5+(10].3x 7.8)=  3284.G4.  Since,  however,  the  zero  of 
the  gauge  at  Portage  is  (y.318  above  the  zero  of  Warren's  gauge,  the 
diadiarge  in  1886  at  the  zero  of  Warren's  gauge  becomes  3,284'.C4-- 
(I0l3x3.18)=2,962.5  cubic  feet  per  second. 

The  corresponding  discharge  in  1867  was  2,114  cubic  feet,  as  estimated 
by  tlie  Boanl  of  Engineers;  hence  the  discharge  at  zero  in  1886  as  com- 
pared  with  1867  has  increased  2,962.5—2,114=848.5  cubic  feet  per  sec 
ond^or  the  water  plane  has  been  lowered — 


848'.5 


ior.3xio 


^;(K.ft37. 


The  lowering  of  the  water  plane  below  Warren's  zero  of  1867,  as  deter- 
Bioedby  the  Board  of  Engineers,  was  0.445  foot  in  1879;  0.61  foot  in 
IWD;  0.87  foot  in  1881,  and  1.0  foot  in  1882. 
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These  figures  should  bo  reduced  0.118  foot,  due  to  an  erronoooal]^ 
til  ken  level  for  the  zero  of  the  present  gauge,  which  is  0.318  toot  abow 
Warren's  zero  instead  of  0.2  foot,  as  taken  by  the  Board. 

Applying  this  correction  to  the  determinations  of  1882  gives  for  thai; 
year's  zero— 0.882  foot.  In  1885  the  zero  was  -0.888  foot,  and  in  1886, 
—0.837  foot,  showing  that  there  has  been  no  further  lowering  of  the 
low-water  plane  since  1882. 

Warren's  gauge  in  1807,  when  the  discharge  was  3,360  cubic  feet  per 
second,  stood  at  O.G  foot.  In  1885  for  a  discharge  of  3,360  cubic  feet  per 
second  the  reading  on  Warren's  gauge  would  be — 

•  140^.3x10  '     "" 

Soundings  were  taken  in  1885  at  a  reading— 0.1  foot  on  the  Portage 
gauge,  or  0.218  foot  on  Warren's  gauge ;  hence  the  correction  to  be  applied 
to  the  soundings  in  1835  to  reduce  them  to  discharge  of  3,360  cubic  feet 
per  second  is  — 0'.218+.002=  —  0'.216.  In  1886  for  a  discharge  of 
3.360  cubic  feet  per  second  the  reading  on  Warren's  gauge  wonid  be— 

3360-2962'.     ^j  o,. 

ior.3xio  -^  •^*^- 

Soundings  were  taken  in  1886  at  a  readingof — 1.21  feet  on  the  Port- 
age gauge,  or  —0.892  foot  on  Warren's  gauge ;  hence  the  correction  to  be 
applied  to  the  soundings  in  1886  to  reduce  them  to  a  discharge  of  3,360 
cubic  feet  per  second  is  0'.39+0'.892=+l'.282. 

Applying  the  corrections  above  determined,  viz, — .216  to  the  1885 
soundings,  and  +1.282  feet  to  the  1886  soundings,  in  the  best  channel 
from  Portage  to  a  point  4  miles  below,  and  placing  the  results  in  the  table 
already  published  in  the  last  report  of  the  Board  of  Engineers,  we  ob- 
tain the  following  comparative  results  : 

TABLE    OF    ME  Ay    DEPTHS,   AT  A  DISCHARGE  OF  3,360  CUBIC  FEET  PER  SECOND    AT 

PORTAGE. 

Feet 

Warren's  survey,  18G7 4.SS 

Hoaston's  survey : 

August 25,  1881 6.52 

August  25,  1882 6.® 

September  22,  1882 6.96 

Marshall's  survey : 

October  15,  1885 6.098 

August  10,  1886 6.077 

Showing  a  diminution  of  mean  depth  in  1885  and  1886  over  1862  of 
about  0.9  foot,  and  an  increase  over  1807  of  about  1.8  foot  in  mean  depth. 

Lengthn  and  depths  of  pooh  and  bars^  at  a  discharge  of  3,360  cuHc  feet  per  Bccond  ai  Port- 

agey  from  Portage  to  a  point  4  miles  heloxc. 


Warren'a  snrvey,  1867 
Uooaton's  anrvey : 

August,  1884 

Aagu8t,1882 

September,  1882  .. 
Marflhall's  Bunrey : 

OclolHT,  18H5 

Au^tiHt,  I8K0 


Pools. 

Bars. 

Longth. 

Depth. 

Lengtli. 

Dopth. 

7,390 

6.08  . 

15. 410 

3.63 

19.4C0 
20, 585 
20,4G0 

G  89 
7.11 
7.218 

3,280 
.1.785 
2,  'JOO 

4.819 
4.377 
4.634 

10,  S70 
18,  8o0 

&.<»88 
C.  2(58 

4.7A0 
2/260 

4.409: 

4.484 

ber. 


14 

U 

H 

11 

17 
8 
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The  calcalatioQS  of  mean  dopths  was  mado  by  addiu;;  tbo  products  iu  each  caso  of 
tl»  lengths  of  the  corresponding  bars  and  pools  by  tbo  respective  ^depths,  and  dl  vid- 
ian; by  the  sam  of  tho  lengths  of  the  bars  and  pools. 

The  terms  ^^bara"  and  ^' pools'^  correspond  to  depths^  respectively, 
greater  and  less  than  5  feet. 

DEPTHS  AVAILABLE  FOB  NAVIGATION. 

To  the  results  given  in  the  last  report  of  the  Board  of  Engineers,  I 
bave  added  the  soandiugs  given  by  the  surveys  of  October,  1885,  and 
Angoat^  1886,  for  a  distance  of  30,100  feet  from  Portage  toward  Dekorra, 
Qsing  the  same  method  of  reducing  to  what  the  Board  terms  ordinary 
iov  water,  as  indicated  \tx  their  report.  This  stage,  however,  correspond- 
iDgto  2,114 cubic  feet  discharge,  is  but  seldom  reached, or  is  not  ordinary 
low-water  stage.  During  the  season  of  1886,  however,  due  to  a  prolonged 
drought,  the  river  attained  a  slightly  lower  stage  than  this,  and  this 
lov  stage^  therefore,  should  be  considered. 

Table  of  mean  eoundi^ye  upon  bare,  reduced  to  ordinary  low  water. 


^mmetmmatXtoE  leae  than 

4lea4 7 

lmxaaQM^m% 

SadiBx  on  Wnrrea*8 


Caleulstod  rettdinjE,  War-  ! 
Ka'aguco  of  low- water 


tulirtian  to  ordinary  low 


rH 

b 

Anir. 
23, 1881. 

JllDO 

23,1882. 

FeeL 

FeeL 

Feet. 

2.762 
1.4 

3.W 
2.13 

2.854 
0.3 

1    0.7 

1 

0.1 

2.5 

0.0 

-0.87 

-1.0  • 

0.7 

0.07 

3.5 

Iloaston. 


Ane,   I   Sept. 
28, 1882.  22, 1882. 


FeeL    I    Feet 


3.33G 
2.7 


3.54 
3.15 


0.4      i-0.15 


1.0 
1.4 


-1.0 
0.85 


Nov. 
0, 1882. 


FesL 

3.0«3 
1.G5 

2.45 


1.0 
3.45 


Sopt 
14, 1883. 


FeeL 

3.  M 
2.  Go 

0.05 


-1.1 
1.15 


MarshalL 


Oct. 
15^  1^85. 


FeeL 

3.43 
2.5 

0.218 


-0.  Sk8 
1.1C6 


Anir- 
10, 18^6. 


FeeL 

3.37 
2.21 

-0.802 


-0.837 
\055 


I'Yom  Portage  to  Dekorra,  6  miles. 


Number  lLonp:th  of 
of  ban.  I     ban,. 


1357 

Anieiui  A1881 

iaoo23,1882 

Aaeaatsa.  1882 

Sr|iiember2.M8r^ 

Xovouber  a  1882 

„  SepUnber  14.  1883 

MAnbaU: 

OetoberlS.  1885 

AiSMt,1886 


20  ' 

2» 
21 
IG 
21 

:'8 

37 

15 


17.  520 

G,  r)70 

ij,9:o 
3, 7!:o 

4.100 
0,GI0 
4,980 

8, 1:15 
.  3,  CIO 


From  the  above  table  it  may  be  seen  that  since  August,  1881,  both 
tlie  Dumber  of  bars  and  their  length  have  increased  in  1885.  Tho  efl'ect 
of  increasing  tho  number  of  alternate  contractions  and  expansions  in 
vidth  by  the  addition  of  wing-dams  not  continuous,  is  to  increase  the 
wmber  of  bars  and  pools;  to  diminish  the  depths  of  pools  and,  if  the 
dams  are  snfficieplly  numerous,  cither  to  increase  tho  depth  on  bars  or 
to  lower  the  water  x)lane,  or  both. 
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sufficient  in  the  future  to  re-establish  tliis  gauge,  or  to  compare  wntiil 
levels  in  the  future. 

EFFECTS  OF  LOWERING  THE  WATER  PLANE. 


On  page  2100  of  this  report  it  is  stated  that  in  1885  the  low-water  plaik 
was  0.888,  and  in  188C  0.837  foot  lower  than  in,  1867.  Applying:  thett 
reductions  to  the  gauge  records  at  Portage  for  1885  and  1880,  and  coBj 
tinning  the  tables  given  in  the  last  report  of  the  Board  of  En^neera  oi 
pages  1906, 1907,  Beport  of  the  Chief  of  Engineers  for  1884,  we  gH 
the  results  shown  below : 


Year. 


1871 
1872 
1873 
1874 
1875 
1876 
18T7 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1886 
1886 


Gauge  reoord  cod- 
aidored. 


Ang.  28  to  Oct.  5,  iocl  . . 
Apr.  10  to  Nov.  0,  IncI . . 
Apr.  1  to  Nov.  18,  iocl. . 
Apr.  17  to  Nov.  20,  incl. 
May  0  to  Nov.  20.  incl. . 
Apr.  1  to  Deo.  2,  incl. . . 
Apr.  1  to  Nov.  30,  incl. . 
Apr.  1  to  Nov.  80,  incl. . 
Mar.  27  to  Dec.  16,  incl 
Mar.  6  to  Nov.  15,  incl. . 
Apr.  16  to  Nov.  30,  incl. 
Mar.  1  to  Nov.  30,  incl. . 
Mar.  1  to  Nov.  30,  incl. . 
Mar.  1  to  Nov.  30,  incl . . 
Mar.  1  to  Nov.  30,  incl. . 
Mar.ltoOct.31,inol... 


H 


FeeL 
0-0.1 
0-0.2 
0-0.4 
0-0.4 
0-0.2 
0-0.1 
0-0.6 
0-0.6 
0-0.6 

0.0 
0-0.2 
0-0.3 

0.0 
0-0.1 
0-0.05 
0-0. 03 


§ 

^■c 

1 

is 

iH 

s| 

o 

II 

o 

a 

e.-^ 

A 

P 

5 

Dayu. 

I>ay$. 

HO 

42 

81 

9 

1U3 

41 

52 

5 

78 

2 

43 

71 

50 

23 

52 

56 

80 

97 

6 

88 

0 

S6 

82 

2 

32 

01 

41 

42 

1 

C9 


p4  «« 


43 
ft 


2>ay«. 


e 

43 


Dayg. 


30 
34 
72 
46 
84 
77 
124 
80 
49 
23 
49 
81 
62 
50 
61 


39 
33 
25 
36 
21 
41 
80 
36 
27 
37 
05 
77 
56 
82 
38 


eo 


I 

Q 


A 
(§ 


I 

Day 9.  ^Days 


17 
31 
23 
23 
80 

5 
13 

5 
85 
51 
46 
H 
58 
40 
30 


5 
10 

2 
10 
11 


2 
4 
24 
35 
25 
16 
28 
23 
13 


*•* 

43 

I* 
P 


J 


p.        a.      I  5 


Dayt.-Daff*. 


4 
32' 


23 


3 
It 
17 

9 

5 
17 
15 

7 


8 
90 

6 
10 
23 

4 

6 


I 


211 


2!t 


214 
214 

4 
4 

...'  rr* 

1     213 

..    n 

6     24S 


Table  of  extreme  law  tpatera,  corrected  for  the  lowering  of  the  water  plane. 


Year. 

• 

Extreme  lov 
water  in  ref- 
erence to  the 
aero  of  War- 
ren's gange. 
8  feet  above 
miter-silL 

Extreme  low  walcr 
Id  reference  to  tbo 
calculated  seroof 

tbe  particular  year. 

1871 

Feet 
0.11 

For  tbeae  ycure  tk« 
record     miMt    i>^ 

1872 

-0.2 
-0.4 
-0.4 
-0.2 

> 

1873 

main  tmaltem],  as 
no  data  czut  fur 

1874 

1875 

correction. 

1876 

-0.1 
-0.6 
-0.6 
-0.5 

0.0 
-0.2 
-0.3 
-0.0 
-0.1 

0.06 
-0.91 

O'.O 

1877 

-0'.4 

1878 

-c.a 

1879 

-COS 

1880 

v.o. 

1881 

v.ei 

1882 -^ 

o*.? 

1883 

r.o 

3884 

I'.O 

1885 

^v.n 

1880 

-^.145 

• 
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pttUikmgitig  the  duration  of  the  stages  of  tcater  at  Portage  in  reference  to  the  zero  of  ihn 

particular  gear. 


1807. 

1 

1S77. 

1878. 

1879. 

1880. 

1881. 

1882. 
Daye 

1883. 

1884. 
Daye. 

1885. 
Day: 

1886. 

1 

Dajft. 

Iktift. 

Dag*. 

Daye.^Daya. 

Daye. 

Dayt. 

■yvtra  cxtTProe  low  ■ 

^  WBter  ami  sero  of  tbo  ! 

,^jwr 0 

64 

7 

2 

0 

0 

0 

0 

0 

0 

10 

ilrtvMB  lero  nf  llift    ' 

'   ;o«r  aad  fiTe-tentha 

•r«  foot  above 4 

2-2 

23 

61 

0 

0 

0 

0 

0 

0 

21 

"feeUreeo  a^ro   ot   tbo  , 

Star  and  1  foot  above .       20 

48 

51 

102 

46 

9 

7 

3 

3 

1 

15 

Bct«eea  1  foot  and  2 

fc««  M 

103 

130 

75 

80 

40 

30 

31 

34 

6i 

45 

ktvtiB  S  fc«4  and  3 

MH !      21 

48 

69 

64 

32 

21 

02 

61 

Gi 

5U 

56 

lM«Mii  1  feet  and  4  * 

1 

e 

feci 33 

12 

14 

12 

42 

32 

84 

73 

56 

81 

41 

Beiwem  4  teet  and  5  ' 

fcflt 0 

4 

3 

30 

38 

42 

54 

53 

40 

27 

letvteB  5  feet  and  6  , 

fcrt 20 

6 

13 

27 

28 

10 

26 

23 

12 

Batveea  «  feet  and  7  , 

fcrt !      28 

4 

15 

8 

G 

20 

18 

4 

Bferaew  7  feet  and  8 

bet 

10 

20 

5 

0 

23 

0 

9 

"Vaafaerof  daya  ob- 

246 

275 

275 

264 

257 

202 

275 

275 

275 

275 

245 

Feet. 

FeeL 

FeeL 

Feet 

FeeL 

FeeL 

Feet. 

FeeL 

FeeL 

FeeL 

FeeL 

l«WMt  vater  in  refer- 

cBce  to  leio  of  the 

« 

Ml^rtwateria  'refer-' 

0.0 

-0.4 

—0.2 

-O.O.'W 

0.61 

0.6 

0.7 

0.4 

0.8 

1.0 

-0.145 

I 

«aa  to  aero  of  the 

yaar 

0.65 

X45 

• 

4.35 

5.945 

7.01 

8.07 

7  •> 

7.5 

8.0 

7.3 

8  8 

Voti.->Five  daya  in  1886  when  water  was  between  8  and  9  feet  above  zoro  of  year. 

By  the  pbrase  *^zero  of  the  particular  year,"  used  for  this  table,  is 
meant  the  level  of  the  water  la  that  year,  corresponding  to  the  same  ais- 
ciorge  as  when  the  water  stood  at  zero  at  Warren's  gau<>e  in  the  years 
pt^ecediug  the  constrnction  of  the  works  of  improvement. 

Prom  the  table  on  page  11  of  this  report  It  will  be  seen  that  the  im- 
proved  section  of  the  river  in  1886  has  a  mean  depth  on  bars  at  0.3  foot 
below  ordinary  low  water  of  2.97  feet  In  September,  1882,  this  mean 
depth  wa83.27  feet^  and  in  1867, 2.46  feet.  The  above  result  was  arrived 
at  in  1886  by  correcting  for  filling  below  0.7  foot  on  Warren's  gauge,  cor- 
rected for  lowering  of  the  water  plane,  which  correction  amounted  to 
-  0.14  foot.  Omitting  this  correction  the  mean  depth  on  bars  in  1886  is 
^11  feet  at  a  stage  0.3  foot  below  ordinary  low  water,  which  shows  an 
improvement  over  the  unimproved  river  in  1867  of  about  0.65  foot,  and 
a  slight  deterioration  in  depth  since  1882. 

The  least  depths  on  bars,  at  a  stage  0.3  foot  below  ordinary  low  water, 
»ere  in  1867  1.10  feet,  1.20  feet,  1.80  feet,  2.10  feet,  2.10  feet,  2.10  feet, 
i-D  feet,  2.20  feet,  2.20  feet,  2.3  feet,  and  in  1886,  2.15  feet,  2.65  feet, 
U»5  feet,  3.25  feet,  2.95  feet,  3.15  feet,  2.35  feet,  2.85  feet,  2.20  feet,  2.20 
feet,  2.60  feet,  2.30  feet,  2.0  feet,  2.0  feet. 

Showing  an  improvement  in  1886  over  1867  of  about  0.85  foot  in  least 
ilepths. 

it  is  also  shown  that  in  the  present  condition  of  the  river  it  will  re- 
quire a  rise  of  2.05  feet  above  the  ordinary  low-water  stage  to  give  a  navi- 
gable stage  of  4  feet  of  water  throughout  the  improved  seel  ion  over  the 
^  of  least  depths.  The  t^ble  showing  the  duration  of  the  stages  of 
*ater  at  Portage  given  on  page  H  of  this  report  shows  that  there  were 
«%8  iu  1682,  34  iu  1833,  37  in  1884,  63  in  1885,  and  91  days  in  1886, 
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when  there  was  a  depth  available  for  navigation  less  than  4  feet  fram 
Portage  to  Dekorra. 

Upon  consulting  the  map  of  the  low -water  survey  of  the  Wisconsiiiy 
submitted  with  this  report,  it  will  be  seen  that  the  best  channel  is  m 
mere  thread  of  water,  meandering  in  and  out  among  the  sand-bars  ajid 
dams,  with  short  and  abrupt  bends  and  crossings,  which  crookedness 
of  channel,  taken  in  connection  with  the  shifting  nature  of  the  chaDnef- 
way,  and  the  current  of  the  stream,  make  navigation  for  vessels  of  the 
length  adapted  to  the  locks  on  the  Fox  Biver  nearly  impossible,  even 
if  snfiQcient  depth  of  channel  existed. 

As  bearing  upon  the  character  of  the  river,  and  the  navigability  of 
the  channel  I'rom  Portage  to  Dekorra,  some  22  slope  gauges  were  estab- 
lished and  read  at  low  water  for  slope  at  low  water  of  the  water-surface. 
These  slopes  for  a  stage  corresponding  to  a  reading  —  1.21  feet  on  tbe 
Portage  gauge,  or  —  0.055  foot  below  the  ordinary  low-water  stage,  at 
which  the  soundings  were  taken,  are  given  in  the  following  table: 

« 

Slope  at  loiD  toater  (—7 1.21  feet  on  Portage  gauge). 


ta 

•    i 

^1 


Loofttion. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 


Portage  Lock 


Fire  Dock 


Wood's  Inland 

Head  of  Wood's  Slough 
26 


28 

30 

Karlet  Island 

Rattlesnake  Island 


40 

Above  Baraboo  River . 
Below  Baraboo  River. 

Head  Pino  Island 

60 

Pine  Island 

63 

Above  Rocky  Ran 

Below  Rock}'  Ran . . . . . 


W**ter. 
sarfikoe. 

Differ- 
ence of 
leveL 

DlitaBoe 
between 
gaages. 

Feet. 

FeeL 

21.608 
21.53S 

0.075 

350 

21.448 

0.085 

1,057 

2L001 

0.447 

1,570 

19.765 

I.2IQ 

S,21! 

19.243 

a  512 

2.458 

18.768 

0.485 

2,380 

1&231 

0.527 

1,S27 

11.771 

0.460 

],4f»0 

16.040 

0.831 

1,656 

1&783 

0.167 

1,486 

16.358 

0.425 

2,180 

16.636 

0.723 

1,658 

14.650 

0.085 

2,665 

14.064 

0.68G 

1.910 

13.005 

0.069 

1.160 

13. 749 

0.246 

1.640 

13.368 

0.381 

1,478 

12.604 

0.764 

2.104 

11.616 

0.088 

2,380 

10.166 

1.450 

2,777 

9.670 

0.487 

1,210 

1.1S1 

1.503 

2.M8 

1.1m 

1.090 

1.8SS 

l.C3i 

2.820 

0.J 

L< 

2LWI 

1.003 

1.020 

0.017 

aTtz 

1.883 
1.915 
2.109 
2.  TOD 
2.124 


Slope  per  mile  from  Portage  to  gauge  15,  Baraboo  Eiver,  4.818  miles, 
=  1,565  feet. 

Slope  per  mile  from  gauge  15,  Baraboo  Biver,  to  gauge  22,  Dekorra^ 
2.413  miles,  =  1.811  feet. 

From  which  it  is  apparent  that  the  improved  section  is  still  a  succes- 
sion of  pools  and  bars,  ponds  and  rapids,  and  that  improvement  of  the 
river  by  eliminating  the  bars  will  result  in  diminishing  the  depths  of 
the  pools  and  equalizing  the  slopes  and  lowering  the  low-water  plane, 
without  materially  increasing  the  depth  of  water  in  the  channel,  unless 
further  contraction  is  resorted  to. 

It  is  my  judgment  that  the  degree  of  contraction  already  practiced 
oil  the  Wisconsin  River,  viz,  to  300  feet  between  the  heMs  of  the  wing- 
dams,  is  as  great  as  can  be  safely  and  economically  done.  Farther 
contraction  will  produce  dangerous  scour,  a  lowering  of  the  water  plane, 
and  injury  to  the  angles  and  training-walls  of  the  dams,  from  under 
ining.  The  dams  would  be,  then,  much  more  expensive  and  diflScnlt 
to  maintain  on  such  insecure  foundations.    Besides  this  objection  to 


APPENDIX    HH — REPORT   OF   CAPTAIN  MARSHALL.        2107 

er  contraction,  a  narrow  channel  in  a  river  with  finch  a  slope  and 
nt  and  small  depth:  is  in  itself  a  cause  of  serious  obstruction  to 
ding  boats,  even  when  the  depth  is  Bufficient  for  the  draught  of 
boat,  dne  to  the  piling  up  of  the  water  at  the  bow  of  the  boat  from  the 
tance  by  friction  and  insufficient  waterway  to  its  passage  to  fill 
space  behind,  vacated  by  the  boat  in  its  progress.    For  even  ap- 
imately  free  or  easy  navigation  on  shallow  streams  of  such  slope 
channels  are  necessary. 
[    I>iiringthe  seasons  of  1884  and  1885  it  was  found  necessary  to  make 
bepairs  to  the  dams  on  the  Wisconsin  Biver  to  confine  to  the  channel- 
Wy  the  disehu'ge  of  the  Wisconsin.     These  repairs  were  restricted  to 
tvfcat  were  absolntely  necessary  to  answer  a  special  purpose,  and  with 
ftDview  to  anything  more  than  temporary  objects.    The  dams  are  in 
hit  condition,  but  have  settled  somewhat,  and  the  crests  are  becoming 
lowered  also  from  rot  and  breaking  of  the  brush  of  which  they  are  com- 
posed. 

The  annually  recurring  exposure  of  the  crests  of  the  dams  to  the  air 
I  end  moistare  for  months  each  year  can  but  result  in  the  necessity  for 
I  replacing  these  crests  with  fresh  material  from  time  to  time.  The  dams 
i  ako  are  frequently  cut  away  from  the  bank  at  their  shore  extremity  at 
:  Idgh  water :  but  this  kind  of  damage  has  not  been  as  frequent  as  might 
;  be  expected,  less  than  10  per  cent,  of  the  dams  having  been  injured  in 
,  six  years  from  this  cause. 

Tbe  expeaditnres  for  repairs  on  the  6  miles  of  dam  were,  in  1884 |3, 364. 07 

I  1885 3,663.34 

Total  fur  two  years 7,027.41 

'  or  1585  per  mile  of  channel  per  annum. 

The  same  rate  applied  to  the  entire  length  of  the  river  from  Portage 

toPt^rie  dn  Chien  would  indicate  an  annual  expense  for  maintenance 

oC  169,030.    In  addition,  the  crests  of  all  the  dams  would  probably 

have  to  he  rebuilt  once  in  about  nine  years,  at  an  expense  of  about  one- 

ttth  of  the  original  cost  of  the  dams. 

Hie  present  needs  of  commerce  and  navigation  for  this  work  are  fully 

.   digcQSsed  by  Col.  D.  C.  Houston  on  pages  1925  to  1927,  Report  of  the 

Chief  of  Engineers  for  1884 ;  and  in  his  conclusions  that  the  demands  of 

^merce  do  not  at  present  require  the  improvement  of  the  Wisconsin 

f   Kiver  and  the  completion  of  the  i)roject,  I  concur. 

As  originally  projected,  even  granting  the  practicability  of  improv- 
I  io^  at  reasonable  expense  the  open-river  navigation  of  the  Wisconsin 
Biver  sufficiently  to  give  4  feet  in  depth  of  water  from  Portage  City  to 
I  tlic  Mississippi  Biver,  which  is  extremely  doubtful,  it  is  my  opinion  that 
I  the  Wisconsin  Biver  can  never  form  part  of  a  cheap  or  effective  route  of 
I  tiaDsportation  compared  with  railroads,  for  the  following  reasons : 
I  (I)  The  channels  will  necessarily,  as  shown  herein,  be  so  narrow  and 
I  tortQons  at  low  water«  and  so  obstructed  by  submerged  dams  with  water 
flowing  over  their  crests  at  varying  angles  to  the  channel  at  medium 
staf»es,  that  free  or  easy  navigation  can  not  be  attained. 

(2)  That  the  depth  of  4  feet  is  insufficient,  especially  when  rapid  cur- 
rents are  to  be  overcome  by  steam  machinery,  to  enable  sufficient  loads 
to  be  carried  on  the  decks  or  in  the  holds  of  steam  boats  of  the  size  ad- 
mitted by  the  locks  on  the  Fox  Biver,  in  addition  to  the  machinery  and 
fnel  of  the  beat  itself,  at  any  rates  of  freight  that  can  compete  with  pres- 
eotrailroad  rates  and  at  a  profit. 

(3)  Owing  to  the  narrow,  tortuous,  and  shifting  channels,  the  rapid 
eomnte,  and  the  submerged  dams,  the  improved  stream  can  not  benav- 
iCatcd  with  safety  at  night,  nor  can  towing  be  done  to  advantage  or  at 
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all  at  low  water,  especially  upstream  or  from  the  Missi&ippi  Bircf 
eastward,  the  direction  of  the  heavier  freights.  J 

The  competition  of  railroads  has  become  so  severe,  their  tracks  aafl 
rolling-stock  are  so  much  improved,  that  no  4>foot  watercourse  can  oon^ 
pete  with  them  on  advantageous  terms  except  under  the  most  favorably 
conditions  as  to  moderate  currents  and  commodious  channels  that  otU 
facilities  for  towing.  Even  in  wide  channels  of  moderate  depths,  lov- 
ing up-stream  is  not  advantageously  done  against  railroad  competitioB 
when  the  currents  exceed  4  feet  per  second,  as  they  do  on  the  Wisoou* 
sin  Biver  whenever  the  stream  is  sufficiently  high  to  allow  barges  in  tow 
drawing  4  feet  of  water  or  more  to  pass  over  the  dams. 

Owing,  then,  to  the  problematic  character  of  this  work,  its  great  prob- 
able cost,  the  probable  cost  of  maintaining  a  great  dovelopment  of 
brush-dams  with  their  crests  continually  rotting  away  above  the  low- 
water  marks,  and  the  insufficient  and  difficult  shifting  channel-waj 
when  completed,  it  is  my  opinion  that  no  further  work  should  be  done 
upon  the  Wisconsin  Elver  directed  to  securing  an  open-river  chaDod 
in  connection  with  the  slackwater  navigation  on  the  Fox  lliver  fora 
through  route  of  transportation. 

If  such  a  route  is  necessary^,  the  project  should  embrace  a  certainly 
))racticable  solution  of  the  problem,  which  can  only  be  found  in  a  caaid 
from  Portage  to  the  Mississippi. 

With  reference  to  the  work  on  the  Fox  River  I  have  to  refer  to  the 
report  of  a  Board  of  Engineers  convened  in  1884  to  consider  its  naviga- 
tion, and  to  a  modification  of  the  project  of  that  Board  made  by  author- 
ity of  the  Chief  of  Engineers,  as  shown  by  my  letter  and  indorsements 
thereon  (conies  of  report,  and  letter  and  indorsementa,  herewith),  dated 
April  30, 1886. 

The  work  on  the  Fox  Biver,  therefore,  at  present  is  directed  to  the 
deepening  and  widening  the  channels  of  the  Fox  Biver  and  canals  below 
Montello  to  G  feet  deep  and  100  feet  wide ;  to  the  rebuilding  the  Gedais 
Lock  with  stone,  and  to  keeping  in  repair  the  old  locks  and  other  works 
on  the  Fox  Biver.  For  completion  of  this  work  an  estimate  is  made  of 
$002,000. 

Financial  statement  to  date. 

Pox  River,  total  expenditures $1,876,794.31 

Wisconsin  River,  total  expenditures 590,075.81 

Total 2,4(36,870.1: 

OPERATING  AND  CARE,  ETC. 

The  estimates  for  the  ori<^nial  work  arc  all  contained  in  the  report  of 
the  Board  of  Engineers  in  IdSi,  and  are  not  again  repeated  herein. 
There  are  submitted  herewith — 

I.  A  map  of  the  Wisconsiti  River  from  Porta^je  to  Dekorra,  survey  at  low  water, 
1886,  in  two  sheets. 

'2.  Gan<;inft8  of  the  Wiscon.sin  River  at  Portage;  below  mouth  of  Baraboo  River, 
and  at  Dekorra,  computation  sheets. 

li,  Gauge-roadini;  at  Portage,  Baraboo,  and  Dekorra,  aud  intermediate  gauges,  Job' 
and  August,  1886. 

4.  Summary  of  the  discharge  observations. 

5.  Readings  of  slope  gauges  No.  I  to  No.  2-<i,  18SG. 

6.  Copy  ot  letter  and  indoi-sements  modifying  project  of  Board  of  Euginoers,  wh- 
mitted  September  17,  18S4. 

Very  respectfully,  yoar  obedient  nervant, 

W.  L.  Marshall, 

(Japtaitp  of  Engineen, 
The  Chief  of  Engineers,  U.  S.  A, 
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|»ROVEMENT  OF  THE  HARBORS  OF  CHICAGO  AND  CALUMET,  ILLINOIS— 
;  IMPROVEMENT   OF    THE   ILLINOIS  AND  CALUMET   RIVERS— SURVEYS 
lOR  HENNEPIN  CANAL. 


UfORTOy  MAJOR  THOS.  H.  HANDBVBY,  CORPS  OF  ENGINEERS,  OFFT- 
CER  IN  CUARGE,  FOR  THE  FISCAL  YEAR  ENDING  J27ArJJ30, 1887,  WITH 
OTEEB  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Chifago  Ttebor,  IlliDois. 
1  Calomet  Harbor,  lUinoiB. 


3.  Illinois  River,  Illinois. 

4.  Calnmet  River,  Illinois  and  Indiana. 


EXAMINATIONS  AND   SURVEY. 

&  For  HenneDin  Canal.                                 |  7.  Calumet  River,  Illinois,  from  the  forks 

1  F«rn  Creelc,  Illinois,  with  a  view  to  of  the  river  near  its  entrance  into 

chaDging  its  coarse.                              '  Lake    Caiiimet  to  Riverdale;    and 

I  also  from  Riverdale  to  Bine  Island. 


United  States  Engineer  Office, 

Chicago,  III,  July  25, 1887. 

Sir:  I  have  the  honor  to  transmit  herewith  annnal  reports  npon  the 
sorbin  my  charge  daring  the  fiscal  year  ending  June  30, 1887. 

ITiese  works  were  in  charge  of  Maj.  W.  H.  H.  Benyaard,  Corps  of 
Engineers,  fiom  the  beginning  of  the  year  to  November  19, 1886. 
Very  respectfully,  yonr  obedient  servant, 

Thos.  U.  Handbury, 

Major  of  Engineers. 

The  Chirp  op  Engineers.  U.  S.  A. 


III. 

improvement  op  harbor  at  CHICAGO,  ILLINOIS. 

Tbe  project  of  improvement  now  in  course  of  execution  at  this  harbor 
ja»a<lopte<l  in  1870  and  modified  in  1878.  The  objects  sought  are: 
|*«t,  the  fornmtioD  of  an  outer  harbor  adjoining  the  entrance  to  the 
^hnaffo  Kiver,  with  tlie  view  to  increasing  the  facilities  for  accom- 
JJ^*ting  the  hike  commerce  of  the  city  of  Chicago  and  also  relieving 
toe  liver,  commonly  known  as  the  inner  harbor,  from  its  overcrowded 
'^^ition ;  second,  the  fonnation  of  a  harbor  of  refnge  by  the  construe- 
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tiou  of  an  exterior  breakwater  outside  the  outer  harbor,  in  deep  waM 
where  good  anchorage  is  found,  from  whence  safe  access  to  the  did 
harbor  and  the  river  can  always  be  had,  and  to  which  vessels  in  n 
southern  end  of  Lake  Michigan  can  always  run  when  under  stress  «| 
weather.  i 

OUTER  HARBOR. 

That  part  of  the  present  project  which  relates  to  the  outer  faarbot 
consists  in  inclosing  a  basin  south  and  east  of  the  present  mouth  of 
Chicago  liiver,  which  contains  an  area  of  about  455  acres.  A  dock-line 
was  established  by  the  Board  of  Engineers,  convened  by  virtue  di 
Special  Order  108,  Corps  of  Engineers,  Augusts,  1871, essentially  par- 
allel to  and  about  2,000  feet  west  of  the  breakwater  which  lioiits  this 
basin  on  the  east.  This  line  is  about  1,300  feet  east  of  the  west  shore 
of  the  basin  vhich  is  now  the  bulkhead  protecting  the  Illinois  Central 
Eailway  track.  The  area  included  between  the  dock  line  and  the  east 
breakwater  is  about  270  acres.  The  depth  of  water  over  this  was  orig- 
inally between  10  and  19  feet.  The  project  contemplates  that  it  shall 
be  dredged  to  a  depth  of  16  feet.  The  amount  of  material  yet  to  be  re* 
moved  from  this  area  is  about  267,000  cubic  yards.  The  rea^aining  185 
acres  of  the  inclosed  basin  has  been  reserved  for  piers  and  slips,  to  he 
built  upon  plans  to  be  approved  by  the  Secretary  of  War  aft^f  it  bas  been 
legally  determined  to  whom  the  submerged  lands  in  this  area  rigbtfollj 
belong.  This  matter  has  long  been  in  controversy  and  is  now  fairly  be- 
fore the  circuit  court  of  the  United  States  for  the  northern  division  of  the 
State  of  Illinois,  with  the  United  States  a  party  in  interest. 

The  works  built  by  the  United  States  for  inclosing  this  basin  h^re 
been  completed  for  some  years.  They  are  known  as  the  North  Pier,  tbc 
Easterly  Breakwater,  and  the  Southerly  Breakwater.  These  stractores 
seem  to  answer  very  well  the  purpose  for  which  they  were  built. 

During  a  svere  storm  which  occurred  on  December  4, 1885,  a  portioi 
of  the  southerly  breakwater  was  considerably  damaged.  An  estimate 
for  repairing  this  damage  was  submitted  by  my  predecessor  in  charge 
of  this  work,  in  lijs  annual  report  for  last  year.  During  last  fall  about 
645  cords  of  stone  were  placed  in  this  breakwater  to  replace  those  that 
had  been  washed  out  from  time  to  time  since  its  construction.  Witk 
this  exception  no  work  was  done  on  the  outer  harbor  during  the  present 
fiscal  year. 

Early  in  May,  at  the  commencement  of  the  working  season  of  this 
year,  a  careful  examination  was  made  at  the  break  in  the  sontherlj 
breakwater.  It  was  then  ascertained  that  no  additional  damage  bad 
resulted  to  the  structure  since  this  opening  was  made.  The  debris  of 
the  cribs  turned  over  still  lie  in  the  opening  and  serve  to  break  up  tho 
storm  waves  before  they  enter  the  basin.  It  does  not  appear  that  ad- 
ditional damage  of  this  character  to  this  work  need  at  present  be  ap- 
prehended. In  view  of  this  fact  it  was  thought  best  to  defer  the  con- 
templated repairs  to  the  southerly  breakwater  until  such  time  as  addi- 
tional appropriations  might  become  available,  and  to  expend  the  present 
available  funds  on  the  more  important  work  of  extending  the  Exterior 
Breakwater,  and  thus  enlarging  as  far  as  practicable  the  area  in  which 
storm-driven  vessels  in  this  vicinity  could  find  shelter. 

The  characteristic  structure  for  the  works  of  improvement  at  our  lake 
harbors  is  a  crib  of  timber  resting  upon  the  bottom  of  the  lake,  filled 
with  stone,  and  rising  above  the  surface  of  the  water  to  ^  height  from  <} 
to  8  feet.  The  width  and  the  method  of  putting  the  crib  together  and 
securing  its  foundation  varies  with  circumstances  and  the  individnal 
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ftotioDB  of  the  officer  in  charge.  The  general  features,  bowever,  remain 
tiie  same.  The  portion  of  this  structure  that  remains  constantly  wet 
vill  last  for  an  indefinite  length  of  time,  provided  there  is  no  other 
element  of  destruction  to  contend  with  than  ordinary  decay.  The  part 
that  is  above  the  surface  of  the  water  and  subject  to  alterations  of  wet 
and  dry,  will,  after  a  few  years,  become  enfeebled  by  decay  of  the  timber 
used  ami  be  washed  away  by  the  storms. 

Experience  seems  to  indicate  that  about  twelve  years  is  the  practical 

limit  of  durability  for  the  superstructure  of  these  works.    A  due  regard 

lor  the  safety  of  the  other  portions  of  these  works,  likewise  for  the 

interests  protected  by  them,  would  seem  to  demand  that  these  super- 

stmctures  be  renewed  at  least  once  in  this  period,  if  we  continue  to  use 

ID  their  oonstruction  so  perishable  a  material  as  wood.    Each  renewal 

is  attended  with  considerable  expense.    I  estimate  that  for  this  item 

alone  the  Government  piers  and  breakwatc^rs  in  Chicago  Harbor  will, 

fiom  this  time  on,  require  a  yearly  appropriation  of  $25,000  if  some 

material  of  a  more  durable  nature  than  that  now  used  is  not  adopted. 

The  superstructure  on  the  works  of  the  outer  harbor  has  been  exposed 

for  periods  varying  from  eighteen  to  seven  years.    Much  of  this  is  very 

much  decayed,  and  is  liable  at  any  time  during  one  of  the  storms  that 

visit  this  locality  to  be  washed  from  its  foundations.    The  decay  seems 

to  have  taken  place  on  the  inner  or  harbor  side  of  the  work  to  a  much 

greater  extent  than  upon  the  outside.    This  probably  arises  from  the 

taet  that  the  outside  timbers  above  the  ordinary  line  of  the  water  are 

less  frequently  dry  than  are  those  upon  the  inside,  and  are  therefore  not 

80  liable  to  decay. 

.  The  superstructure  should  be  renewed  as  soon  as  practicable  upon 
the  whole  of  the  easterly  breakwater  and  a  portion  of  the  north  i)ier, 
being  together  about  4,738  feet. 

The  question  of  renewing  the  present  wooden  superstructures  with 
aoine  material  of  a  more  durable  character  has  been  under  consideration 
for  some  time.  The  project  submitted  to  the  Chief  of  Engineers  under 
date  of  February  9, 1887,  seems  to  me  well  adapted  to  this  locality,  and 
eommends  itself  to  a  favorable  consideration,  both  on  account  of  its 
eeoDomy  and  the  facility  with  which  it  can  be  constructed.  Artificial 
stone  and  concrete  in  various  forms  are  now  being  extensively  nsed  for 
outside  facing,  as  well  as  for  the  mass  of  the  work,  in  the  construction 
of  quays,  piers,  breakwaters,  and  other  similar  structures  in  almost  all 
puts  of  the  world.  This  is  notably  so  in  England,  the  north  of  Scot- 
isDd,  Canada,  and  other  countries,  where  the  severity  of  the  climate 
sod  storms  subject  it  to  a  test  of  the  most  practical  and  convincing 
character,  exoe^ing  any  that  it  would  be  subjected  to  in  this  latitude. 
To  renew  the  superstructure  of  theouter  harbor  with  durable  material, 
as  suggested  io  that  project,  would  cost  about  $23  per  linear  foot.  To 
i^eoew  with  wood,  as  in  the  present  structure,  the  cost  would  be  about 
ill  per  foot.  When  we  consider  that  the  first  will  last  for  an  indefinite 
namber  of  years  with  very  small  expense  for  repairs,  and  the  second 
•  only  for  a  short  time,  there  can  be  no  doubt  as  to  which  of  the  two 
Aoald  be  adopted. 

EXTERIOR  BREAKWATER. 

This  structure  is  located  about  a  mile  to  the  northeast  of  the  mouth 
of  theChicago  Biver.  When  finished  it  will  be  5,436  feet  in  length.  At 
the  end  of  the  fiscal  year  there  was  1,200  feet  of  substructure  and  1,600 
fMtof  superstructure  to  be  constructed  in  order  to  complete  the  break- 
wiier. 
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The  work  done  during  the  year  consisted  in  placiD 
superstructure  over  600  feet  of  crib- work  and  six  coun 
replacing  several  cords  of  stone  that  had  been  washed 
structure  at  various  places  during  storms.    The  crib  o 
the  breakwater  had  been  much  damaged  by  vessels  at 
was  repaired.  '  The  four  cribs  that  were  built  during  ^^^ 

June  30, 1885,  to  about  their  sixteenth  course,  and  l^ad  l\  (jj-  \J 
outer  harbor  since  that  time,  werefiuished  and  placed  in 
with  stone.    Since  the  commencement  of  the  present 
May  1,  a  riprap  of  stone  to  a  height  of  about  8  feet  has  b^      I  IL IL I 
both  sides  of  these  four  cribs,  in  order  to  obtain  greaf 
render  them  less  liable  to  be  disturbed  by  the  action  of  1^7^^.724*  j^^ 

The  amount  of  stone  that  was  paid  for  during  the 
the  construction  and  repairs  to  the  exterior  breakwal 
cords. 

After  putting  the  superstructure  upon  the  400  feet  of 
unfinished  at  the  end  of  the  fiscal  year,  the  quantity  of  li 
will  be  suflicient  for  the  completion  of  about  400  feet  raol  s  ca  i 

The  utility  of  this  breakwater,  which  forms  the  real  hr**  ***•• 

at  this  port,  is  now  fully  acknowledged.    Many  vessels 
hind  it  during  storms,  and  many  others  are  enabled  thi 
mentality  to  enter  the  outer  harbor  and  the  river  at  tii 
could  not  otherwise  do  so.    Its  usefulness  would  be  very 
were  it  completed,  and  it  is  hoped  that  Congress  will,  a\q  a  ^. 

appropriate  the  money  for  this  purpose.    Were  this  no^ 
breakwater  could  be  finished  in  a  few  months,  and  thef  ^ 

present  project  for  improvements  at  this  place,  including  If^  ^  c/u^<^ 
dredging  of  the  outer  harbor,  completed  before  the  ^^^^^u^z  j^j,f,^  I 
in.     It  is  unfortunate  that  this  is  not  so.  1^        ^     *" 

PROPOSED   APPLICATION  OF  ]?UND  AVAILAB] 

The  amount  available  July  1, 1887,  is  $20,974.11.    So  mj 
may  be  necessary  will  be  at  once  expended  in  putting  th< 
nre  upon  the  uncompleted  400  feet  of  the  exterior  breaks 
mainder  will  be  used  in  the  further  extension  of  the  break!  j>^ 
the  care  and  preservation  of  the  public  property  pertaining  *^ 

ESTIMATE  FOR  THE  YEAR  ENDING  JUNE  30,  1^51       -s^Ss 

For  the  purpose  of  continuing  the  work -of  improving  U^tr^;,      *'vS 
bor  under  the  existing  project  the  sum  of  $24,000  is  asked, 
pose  of  renewing  the  superstructure  upon  the  easterly  bre^  ^\ 

a  portion  of  the  north  pier  the  sum  of -8120,000  is  asked.       * 

Chicago  is  tho  port  of  entry  in  the  collection  district  of  Chicago.    Tl^^ 
house  on  the  shore  end  and  a  beacon-liffht  on  the  lake  end  of  north  s  '^  ^r. 

also  a  beacon -light  on  tho  sonth  end  of  the  easterly  breakwater. 

Money  statement  ""  "' 

July  1,  1886,  amount  available J 

Amount  appropriated  by  act  approved  August  5,  1886 *"' 

July  1,  1887,  amount  expended  during  fiscal  year,  esLolnsive  of 

liabilities  outstanding  July  1,  1886 $53,644. 

July  I,  1887,  outstanding  liabilities d56. 

July  1,  1887,  amouut  available 
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'AflKMini  (estimated)  reqnired  for  completion  of  existiDg  project |240,0C0.00 

Amoimt  (estimated)  required  for  renewing  enperstractares  of  the  east- 

eriy  bfieakwater  and  a  portion  of  north  pier 120, 000. 00 

AsMont  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1889  3G0, 000. 00 
SabiBttted  in  compliaiice  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Hke  following  statistics  for  the  fiscal  year  ending  Jnne  30,  1887,  were  famished  by 
tts  eoliector  of  customs  for  this  port : 


^Miunbor. 

Tonnftge. 

V #flBMA  (B^BfiOu  B  >«•■••«•*• •*■««• «■«•«•••■•■•••*«••••«•••■••■«••••«••■■ *•••■• ••••«• 

12.296 
12,280 

4,202,886 

▼«vnltehwf4  ..     .r 

4.811.667 

ToM                     ...                    ....  .,x 

24,606 

8,614,605 

I)  The  amount  of  commerce  and  navl^tion  when  the  work  of  improvement  began. 
[3)  The  amount  of  commerce  and  navigation  present  time. 


Duties  on  imports,  fees,  etc.,  collected,  $4,620,770.26. 

BefeiriDg  to  Department  letter  of  August  10,  1886,  and  the  subsequent  one  of  April 
4|  1887, 1  am  required  to  state  in  regard  to  these  works  of  improvement : 

(1)  The  amount  expended,  the  amount  required  to  complete  improvement,  and  the 
aairaal  cost  of  preserving  and  maintaining. 

(4)  The  effect,  if  any,  of  work  thus  fur  executed  in  each  case  upon  the  rates  of  freight 
lad  ioMiranee,  and  also  upon  the  rates  of  competing  routes  of  transportation. 

(5)  Prospective  advantage  to  commerce,  as  well  as  benefits  to  the  community,  by 
tbe  completion  of  this  proposed  improvement. 

Beplymg  to  these  points  seriatim : 

• 
(1)  Total  amount  expended  from  the  commencement  of  work  in  1833  to 
JMie30,1887 $1,777,180.07 

BiUnce  available  June  30, 1887 20,»74.11 

Eitiaiated  balance  yet  unprovided  that  will  be  required  to  complete 
work  at  present  projected 240,000.00 

The  portion  of  these  works  that  is  constantly  beneath  the  rurface  of  the  water^  it 
iiasMmed,  will  last  for  an  indefinite  time.  The  cost  of  preserving  and  maintaining 
this  will  therefore  be  small.  The  superstructure,  however,  so  long  as  it  is  made  of 
wooden  eribs  filled  with  stone,  as  is  now  the  case,  will  be  a  constant  source  of  expense 
to  keep  in  repair. 

Experience  seems  to  indicate  that  twelve  years  is  about  the  average  life  of  these 
npentnictares.  If  the  policy  of  making  th  em  of  so  perishable  a  material  as  wood  is 
adhered  to,  we  may  expect  to  be  obliged  to  renew  tliem  at  least  once  in  this  time. 
Cte  this  basis  the  completed  and  projected  Government  works  at  this  harbor  will  re- 
qoire  for  their  maintenance  and  repair  an  average  of  at  least  $25,000  a  year. 

The  question  of  substitntine  for  the  perishable  material  of  the  present  super- 
ttractnre  something  of  a  more  durable  nature  is  now  being  investigated. 

(2)  From  what  seems  to  be  a  reliable  history  of  early  Chicago  I  obtain  the  fol- 
mriog  information  bearing  upon  the  early  commerce  of  this  harbor : 

In  ^SOl  three  brothers,  Ijeonard  C,  Peter  D.,  and  Hiram  Hngunin,  sailed  a  yacht, 
■oned  ProifiMird  JETo,  from  Oswego  to  Chicaj^o.  In  the  month  of  August,  after  a  voyage 
of  nesrly  three  months,  they  arrived  outside  the  sand-bar,  went  ashore,  hired  eight 
yoke  of  oxen,  and  hauled  their  vessel  over  the  barricade  into  the  river.  The  Westward 
Bo  nay  therefore  be  considered  the  first  lake  boat  belonging  to  private  parties  to 
fiwly  eater  the  river. 

Iq  18i6  the  value  of  the  exports  was  $1,000.64,  and  the  value  of  imports  $325,203.90. 

Soch  was  the  beginning  fifty  years  ago  of  the  lake  commerce  of  Chicago,  the  coast- 
viao  vessels  of  which  arriving  and  departin|;  now  number  once  and  one-half  the 
affingate  of  like  vessels  arriving  and  aepartine  at  the  seven  largest  sea-coast  cities 
ofthellDited  States.  This,  too,  notwitnstanding  that  the  harbor  is  ice-bound  for 
fovr  months  in  the  year. 
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(3)  The  following  statiBtios,  selected  from  data  famished  by  the  coUeotor  d. 

customs  at  this  port,  will  give  a  general  Idea  of  the  bnsiness  done  doling  the 

ending  December  31,  1886: 


Trade  by  lake  in  shipment  of  gmin  to  foreign  porte  : 


Wheat 1,108.174 

Com : 7,666,3S9 

Oats 1,347,011 


Total 10,121,545 


Exports  to  Canada, 


Aitlol«0. 


Wheat. 
Com  .. 


Quantity. 


1,002.909 
2,396,221 


Yaine. 


$8a.»IN 


OOA8TWISB  SHIPMENTS. 

Flonr barrels. 

Merchandise packages. 

Wheat bushels. 

Com • ...do... 

Oats 1 • •• do... 

Flax-seed do... 


1.310.07T 
l,157,Me 
10.559.786 
38,572,2?0 
3,916,510 
3,549,46S 


C0A8TWISB  SECBIPT8. 

Merchandise ^^ packages..      4,749,782 

Lomber M..      1,427,760 

Iron  ore tons..         418|1M 

Arrival  and  clearances  of  vessels. 


YesaelB. 

Kamber. 

TonBifB. 

Arriyed 

10.180 
10.254 

8.54^901 

ClMired - - 

3.59)1 271 

Total T . . 

20,434 

7.U&W 

Yalne  of  and  duties  collected  on  imported  merchandise  daring  the  year,  $11,574,449; 
duties,  $4,349,237.46. 

Duties  collected  for  the  past  five  years. 

1882 $3, 696,711.09 

1883... 4,025,m85 

1884 4,071,18a7» 

1885 3, 959,014. 1'J 

1886 4,349,23r.4« 

Total. 20,101,283.31 

Internal  revenue  collected  in  the  first  district  of  Illinois  daring  the   year,  f7,^r 
005.66. 
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Qfve9$eU  mUprtd  and  oUared  {fortign  and  coaattoise)  and  the  aggregate  receipts 
at  cerMn  porta  of  the  United  States  for  the  year  ending  Jnne  30,  1886. 


{Fm  tke  asanal  report  of  the  Snpervisiog  Special  Ageat  to  the  Secretary  of  the  Treasury,  page  9.|    • 


Port  of— 


levOrleaaa 

lewTork 

niladelphia 

flKtlaad  anil  Falmonth 
SMFraociaco 

Total 


Arrired. 

Cleared. 

Grand 
Total. 

Foreign. 

Coaat- 
iriae^ 

Total. 

Foreign. 

Coast- 
wiae. 

Total. 

666 

1.616 

2,081 

625 

1.684 

2.289 

4,370 

2,622 

780 

8,411 

2,559 

878 

3,437 

6,848 

744 

264 

1,008 

707 

271 

978 

1,988 

6.783 

1.989 

7,772 

5.219 

8,196 

8.414 

16,187 

1,341 

743 

2,084 

1,013 

1,318 

2,331 

4,415 

807 

858 

K? 

417 

357 

774 

1,439 

750 

198 

771 

441 

1,212 

2,109 

12,122 

6,856 

17, 978 

11, 311 

8,125 

19,436 

37,414 

155 

10, 794 

10.948 

377 

10, 770 

11,147 

22,096 

Aggregate 
receipts. 


$2. 601, 440 

21,079,311 

1,361,877 

13:{.4r2,003 

It.  661, 806 

840, 508 

5, 000, 632 


180, 007, 757 
4,009,550 


Csmparmtive  statement  of  vessels  entered  and  cleared  (foreign  and  coastwise)  at  certain 
ports  of  ike  United  States  for  year  ending  June  30,  181:^. 

I. 


Porta  of— 


liev  OciaaBa. 
PUbddphfa 


Ptottaadaiid  Fdoioalli. 
kafiaaeiaoo 


Total 


ArriTale. 

Clearanoee. 

Total. 

2,081 
3,411 
1.008 
2,084 
665 
.         967 

2,289 
8,487 

978 
2,881 

774 
1.212 

4,870 
6.848 
1.986 
4,415 
1.439 
2,160 

10,206 

11,021 

21,227 
22,096 

< 

n. 


*rTork 

%vOriauiaL 

mlaiid  and  Fklmoath 


Total 


7,772 

1,008 

665 

967 


10,402 


8,416 
978 
774 

1.212 


11,879 


16,187 
1,980 
1,439 
2,169 


21,781 
22,096 


HL 


Oksgo.... 


7,772 

2,081 

065 


10,618 


8.415 

2,289 

774 


11,478 


16,187 
4.870 
1,439 


21,906 
22;  096 


IV. 


JtwYork 

{kOttMpbia 

ftrtbadaiid  Falmoath. 


^     Total 
Ckia^.... 


7.772 

2,084 

665 


10.521 


8;41.t 

2,831 

774 


11,520 


16.187 
4.416 
1,489 


22.041 
82,006 
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Comparative  Btatement  of  ve89el8  entered  and  clearedf  efo.— ^^ontinaed. 

C0A8TWISB  ONLY. 


Torts  of— 


Baltimore, 

Boston 

New  Orlckans 

New  York 

PhiladelpbiA 

Portland  snd  Fslmonth 
San  FmaciMeo 


Total 
Chioago — 


Arrimls. 

CleanncM. 

Total 

1.515 

1,«84 

»,m 

789 

878 

1,« 

904 

271 

m 

1,068 

8,UM 

i,m 

743 

1,816 

^w 

858 

357 

71S 

106 

441 

m 

5,856 

8,125 

it,9a 

10, 7M 

10,770 

afici 

A  general  idea  ouly  of  the  importance  aud  extent  of  the  lake  commerce  of  (Thiea^ 
is  conveyed  by  the  above  selections.  No  attempt  is  made  to  include  the  nnnMrons 
articles  handled  in  smaller  quantities  whose  aggregate  wonld  make  a  respectablo 
showing  in  itself. 

From  a-casnal  inspection  of  the  above  tables  it  is  at  once  apparent  that  the  works 
of  improvement  now  in  process  of  construction  by  the  United  States  Govemmeot  at 
Chicago  IXarbor,  when  considered  in  relation  to  the  amount  of  commeroeand  tfaeniini- 
ber  of  vessels  to  be  benefited  by  thera,  are  of  the  utmost  importance,  not  only  from  s 
local  but  a  national  point  of  view.  They  should  receive  consideration,  and  be  appro- 
priated for  in  proportion  to  this  importance. 

(4.)  The  effect  of  the  work  thus  &r  executed  upon  the  rate  of  insurance  it  would 
be  difficult  to  ascertain.  There  are  so  many  factors  infloencing  the  cost  of  this  item 
that  it  would  be  impracticable  to  determine  Just  how  much  could  be  attributed  to  the 
Government  works.  Of  two  ports  alike  in  all  respects,  excepting  that  one  has  faeil- 
itiee  for  exit  and  entrance  under  all  circumstance  of  wind  and  weather  while  the  other 
has  not,  the  average  rate  of  freight  and  insurance  to  the  former  must,  of  coarse,  be  lesi 
than  1.0  the  latter. 

With  regard  to  the  influence  of  the  works  of  improvement  upon  the  rates  upos 
competing  routes  of  transportation,  this  is  another  question  to  which,  in  this  cMe^  it 
is  difficult  to  give  explicit  answer. 

Nature  ffave  to  this  harbor  only  position.  Its  importance  to  the  commercial  world 
is  derived  from  this  fact.  Naturally  it  had  no  more  harbor  facilities  than  man jr other 
points  along  the  eandy  shores  of  Lake  Michigan.  It  was  its  position  in  relation  te 
the  general  geography  of  the  country  aud  to  the  natural  land  and  water  routes  tn 
transportation  that  made,  first,  access  to  the  river  or  inner  harbor,  second,  the  cod- 
strnction  of  an  outer  harbor,  and  third,  the  construction  of  a  harbor  of  refuge— sll  br 
artificial  means — an  absolute  necessity.  These  have  contributed  in  no  small  decree 
to  give  to  Chioago  that  position  of  commercial  eminence  that  she  nowei\Joy^  If  tneea 
works  were  not  in  existence  the  lake  commerce,  which  is  such  an  important  factor  ia  the 
prosperity  of  the  city,  would  be  little  or  nothing.  The  competing^  routes  of  trsosporta- 
tion  which  are  by  rail  would  be  in  a  condition  similar  to  that  which  exists  where  there 
are  no  means  of  water  transportation.  Tlie  iteilroad  interest  would  then  fix  the  rates 
as  high  as  the  traffic  would  bear.  The  influence  that  water  transportation  has  npon 
freight  rates  over  railroad  routes  is  well  exemplified  by  the  alacrity  with  which  th^ 
rates  are  raised  as  soon  as  the  season  for  navigation  is  closed.  The  published  tariif 
rates,  for  instance,  show  that  in  the  matter  of  flour  and  grain  from  Chicago  to  the  sear 
coast,  the  charges  are  at  least  25  per  cent,  ^ore  when  lake  navi^tion  is  closed  than 
when  it  is  opened.  It  is  reasonable  to  suppose  that,  under  a  condition  of  affairs  where 
full  advantage  could  not  be  taken  of  the  facilities  offered  by  the  lake  route  of  trans- 
portation— such,  for  example,  as  a  want  of  proper  harbor  accommodations— the  oom- 
peting  routes  will  take  advantage  of  this  fact,  and  increase  their  rates  accoidinglx* 

(5.)  The  prospective  advantage  to  commerce,  and  benefits  to  the  community  are  set 
forth  above.  It  is  the  lake  that  has  made  it  possible  for  the  railroads  to  make  Chi- 
oago what  it  is  to-day.  The  works  of  improvement  have  been  and  will  continae  to  ha 
necessary  to  make  the  lake  available. 
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.11  2. 
IMPROVEMENT  OF  HARBOR  AT  CALUMET,  ILLINOIS. 

The  object  of  this  improvement  is  to  provide  a  safe  and  relial)^e  en- 
taiBoe  to  Galamet  Uiver  and  the  port  of  South  Chicago.  It  is  proposed 
^  aocomii^ish  this  by  the  constraction  of  two  parallel  piers  300  feet 
i|iart,  projecting  firom  the  shore  to  deep  water  in  the  lake,  and  by  dredg- 
jfig  the  channel- way  between  them  to  a  depth  snfOicient  to  accommodate 
tte  largest  class  of  vessels  seeking  the  port. 

This  work  was  commenced  in  1870,  and  at  the  close  of  the  fiscal  year 
ending  Jane  30, 1887,  3,640  linear  feet  of  the  north  pier  and  1,870  feet 
of  the  sonth  pier  had  been  completed,  making  a  total  length  of  pier-  work 
cf  5^10  feet 

The  total  amount  of  material  dredged  from  the  harbor,  from  the  be- 
ginnsDg  of  operations  in  1870  to  the  present  time,  is  384,376  embie  yards. 

The  work  done  during  the  year  consisted  in  extending*  the  south  pier 
ISp  feet  further  into  the  lake,  in  accordance  with  the  present  approved 
yroject.  This  work  was  done  by  contract  awarded  to  Hiero  B.  Herr  & 
Co. 

The  condition  of  the  work  June  30, 1887,  remains  about  the  same  as 
wiea  reported  upon  by  my  predecessor  in  his  annual  report  for  last 
fear,  with  the  additional  deterioration  due  to  the  exposure  of  another 
jmr. 

Additional  stone  filling  is  needed  in  the  superstructure  of  both  piers 
to  the  extent  of  about  1,000  cubic  yards.  This  at  the  last  contract  price 
tor  stone — 19  per  cord — will  reqaire  $9,000  to  be  appropriated  for  this 
fvrpese. 

There  is  yet  150  feet  of  the  sonth  pier  to  be  built  in  order  to  complete 
flie  existing  project  for  pier- work.  When  this  is  completed  there  will 
be  reqaire<l  a  certain  amonut  of  dredging  from  time  to  time  in  order  to 
Keserre  the  harbor.  The  estimate  for  this  will  be  renewed  as  soon  as 
the  effect  of  the  completed  pier- work  can  be  ascertained. 

Thb  biitNxr  of  Calttmet  is  at  Sooth  Chicsffo,  in  the  ooUeetion  dittrfet  of  Chieago. 

Then  is  a  ]i|^t-hoiue  and  a  keeper's  dwefiing  on  the  GoTemment  roMrratioD,  near 
fts  ahore  end  of  the  north  pier.  A  beacon  light  is  midntuned  at  the  extremity  of 
ftst  pier  to  mark  the  entrance  to  the  harbor. 

Money  statemenU 

Ally  1, 1886^  MDoant  available I3H0.47 

iaoaot  appropriated  by  act  approved  August  5,  lti86 10,000.00 

10, 380. 47 
Juy  1, 1SS7,  amoant  expended  during  fiscal  year,  exolnsive  of  liabilities 

oQistonding  Jnly  1,  18a6 9,508.89 

Jnly  1. 18S7,  amount  available 871.68 

{AmoQ&t  (estimated)  required  for  completion  of  existiuff  project 11, 400. 00 

AmoontthatcanbepronUblyexpendedinflscalyear endinff  JuneSO,  1889  20,400.00 
Sabmitted  in  oompllance  with  requirements  of  sections  2  of  river  and 
btrbor  aeU  of  1866  and  1867. 
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Abstract  of  proposals  received  and  opened  November  24,  1886,  for  furnishing  the  mateHm 
and  labor  necessary  for  extending  the  south  pier  at  Calumet  Harbor  150  feet,  being  tmm 
cribs  J  7b  feet  each  in  length.  I 


1 

|«a 

s020 
per 

52 

mi 

i-s 

1 

1 

Ko. 

• 

KamoB  of  bidders. 

1^ 

1-g 

'p. 

•?9 

Ml 

sis 

Ob 

5 

1 

1 
0 

Cents. 

O^te. 

O^fU*. 

1 

Hiero  B.  Horr  &  Co. . . . 

$24 

$26 

$12 

4 

5 

6 

Woo  |$4.511.13 

lOl  02121 

2 

Cslnmefc  end  Chioafpo 
Canal  aadDook  Com- 

nany 

28 

30 

14 

6 

5 

5 

&75 

4,9M.88 

8.913.01 

1'"" J  •*■       ••••-•-•.. 

Contract  awarded  to  Hiero  B.  Herr  &>  Co.,  dated  December  9, 1886;  to  be  completed 
June  30,  lii&7 ;  completed  June  17,  1867. 


COMMERCIAL  STATI8TIG8. 


Vessels  entered  and  cleared  during  the  fiscal  year. 


Entered ... 
Cleared.... 

Total 


197, 139 


The  following  statistical  information  in  regard  io  Calnmet  Harbor  is  submitted  in 
compliance  wito  Department  letters  of  Aagnst  10,  1886,  and  April  4,  1887 : 

"  (1)  The  amount  expended,  the  amonnt  required  to  complete  improvement,  and  the 
actual  cost  of  preserving  and  maintaining." 
Between  1870,  when  the  work  in  this  harbor  was  first  commenced  bj  the  Goveni- 
ment,  and  Jane  30,  1887,  there  was  expended  |391.128.42.  To  complete  the  woi4  of 
improving  this  harbor  so  far  as  it  is  contemplated  ov  the  present  project  ^11.400  ire 
yet  to  be  appropriated.  When  completed  the  cost  of  preserving  and  maintainmg  tliia 
work  will  be  about  |4,500  per  annum. 

''(2)  The  amonnt  of  commerce  and  navigation  when  the  work  began.'' 

At  this  time  the  outlet  of  the  Calumet  River  was  about  three-quarters  of  a  mile  to 
the  eastward  of  its  present  month.  The  river  approached  the  lake  from  the  sooth, 
and  when  near  it  was  turned  abruptly  to  the  right  by  a  long,  narrow  sand-bar  thai 
had  been  formed  as  the  resultant  or  the  actroft  of  the  wind  on  the  waters  of  the  lake 
and  the  currents  of  the  river  water.  The  navigable  depth  in  the  river  in  this  vicinitf 
was  at  that  time  about  7  feet. 

The  improvement  entered  upon  consisted  in  cutting  through  this  bar  at  the  ton  of 
the  river  and  building  parallel  piers  300  feet  apart  out  to  deep  water  in  the  laka 
This  channel-way  was  to  be  dredged  to  a  depth  of  16  feet. 

Before  this  work  was  commenced  but  very  few  small  crafts  were  able  to  enter  Cal- 
umet River.    We  may  say  that  the  commerce  at  that  time  wa9  little  or  nothing. 

"(3)  The  amount  of  commerce  and  navigation  at  the  present  time." 

The  collector  of  customs  at  Chicago  furnishes  the  following  data  in  regard  to  the 
commerce  at  South  Chicago,  Calumet  Harbor,  during  the  calendar  year  18%: 

Vessels  cleared,  546 tons..    286,359 

Vessels  arrived,  561 do 506^19^ 

RECEIPTS. 

Merchandise packages..       3,193 

Lumber feet..      39,330 

Shingles number..       9,660 
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1  JBiilroiid  ties do....  105,985 

'  Coal,  snihimoite tons..  43,489 

halt barrels..  255,132 

bwiore tons..  317,412 

From  tbe  seoetary  of  the  Chicaeo  Lumberman's  Exchange  I  find  that  the  follow- 
f  iBg  forest  prodacts  were  receiyed  at  South  Chicago  during  the  season  of  1886 : 

Uunber '• feet..  71,828,716 

Shingles number..  60,309,500 

Laths pieces..  10,987,000 

Pickets number..        288,085 

Cedar  posts do 28,835 

The  secretary  remarks  that  "  parties  in  responding  to  my  request  for  particulars 
m:  'Oar  trade  here  is  largely  limited,  from  the  lack  of  harbor  acoommodationSy 
wnich,  if  increased  sufficiently,  would  enable  us  to  do  a  great  deal  by  water  which  we 
are  now  compelled  to  do  by  rail.'" 

From  the  president  of  the  North  Chicago  Boiling  Mill  Company  I  obtain  the  foUow- 
iBg  data  in  regard  to  Uieir  business  in  South  Chicago  during  18^ : 

Baw  material  received : 

Irou  ore tons..  303,000 

Coal do..-.  120,000 

Coke do 213,000 

Limestone '. do....  61,400 

Spiegeleisen do....  13,000 

Finished  products: 

Benemer  pig-iron tons..     193,000 

Steel  ingots do....     164.000 

Steel  rails do....     140,000 

Men  employed 2,000 

Cash  paid  out  at  the  works  in  South  Chicago $1,200,000 


Uf 


(4)  The  effect,  if  any,  of  work  thus  far  executed  in  each  case  upon  rates  of  freight 
aod  insurance,  aud  ako  upou  the  rates  of  competing  routes  of  transportation : " 

I  have  thus  far  been  nnable  to  obtain  the  data  necessary  to  a  definite  statement 
Vfeder  this  head.  It  can,  howeyer,  be  asserted  that  the  effect  of  this  improvement  is 
the  same  as  is  observed  in  all  cases  where  transportation  by  water  is  made  to  compete 
vith  other  means.  The  rates  of  freight  become  perceptibly  less  as  the  facilities  for 
water  traneportation  are  increased. 

"(5)  The  prospective  advantages  to  commerce,  as  well  as  benefits  to  the  comniunity, 
by  the  completion  of  the  proposed  improvement : " 
This  work  of  improvement,  so  rar  as  it  is  at  present  projected,  is  now  nearly  com- 
pleted. Its  advantages  to  the  community  have  been  very  great,  as  is  shown  by  the 
great  increase  in  the  commerce  of  the  harbor  since  the  work  was  commenced.  It  has 
giTen  an  outlet  to  the  Calumet  Biver,  which  traverses  a  region  possessing  immense 
nstoral  inducements  to  commerce  and  manufactures.  Advantage  is  being  taken  of 
this,  and  every  year  millions  of  dollars  are  added  to  the  capital  invested  here,  and 
enployiDent  fhmiahed  to  additional  thousands  of  people.  Commerce  and  manufact- 
aiiag  in  this  region  have  only  just  begun. 


"3- 
IMPBOVEMENT  OF  ILLINOIS  BIVEB,  ILLINOIS. 

The  project  now  in  the  coarse  of  execution  for  the  reach  of  the  Illinois 
Kver  lying  between  the  State  lock  at  Copperas  Creek  and  the  month, 
a  distance  of  135  miles,  comtemplates  the  construction  of  two  locks  ayd 
dams  and  the  dredging  of  a  channel-way  where  necessary,  so  as  to  in- 
rare  a  continuous  depth  thronghont  of  not  less  than  7  feet  at  low  water. 

The  sites  selected  for  the  locks  and  dams  are,  one  at  Kampsville, 
about  30  miles  above  the  month  of  the  river ;  the  other  at  La  Grange,  45 
miles  above  Kampsville.  These  locks  are  350  feet  long  and  75  feet 
wide,  with  7  feet  over  miter-sills  at  low  water. 
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The  ultimate  object  of  this  improvement  is  to  provide  a  cfaandel-wiqr 
from  the  loirer  end  of  Lake  Michigan  to  the  Missiseippi  River  of  snU^ 
cient  capacity  to  accommodate  lars^-sized  Mrssisstppi  Birer  boats,  so 
that  the  prodacts  of  the  country  may  be  carried  from  the  Lake  to  the 
Galf  without  breaking  balk ;  also  to  enable  vessels  of  war  of  consider- 
able capacity  to  pass  Oreely  from  the  Gulf  of  Mexico  into  the  defense- 
less waters  of  our  northern  lakes,  shonld  the  exigencies  of  our  foreign 
relations  ever  require  this  to  be  done. 

PROeBESS  DUBINa  THE  TEAB. 

At  the  La  Orange  lock  two  short  return* walls  were  boilt  sloping  baA 
to  the  rear  from  the  land-wall.  The  land  in  the  vicinity  of  the  lock 
site  at  this  point  being  below  tbe  level  of  the  ordinary  high  wator,  it  is- 
necessary  to  fill  in  behind  the  land- wall  of  tbe  lock  to  tbe  extent  of 
about  30,000  cubic  yards,  in  order  to  make  the  space  required  for  Hie 
service  of  the  lock. 

About  18,000  cubic  yards  of  this  filling  have  be^i  .put  in  place.  A 
neat  and  substantial  keeper's  dwelling  was  built  during  the  year.  Tbe 
timber  for  the  four  lock-gates  was  purchased  and  deliveo^.  A  ooo- 
tract  was  entered  into  May  31  with  Williams,  White  &  Co.,  Moline,  IIU 
to  deliver  at  the  lock-site  the  iron  and  steel  necessary  for  the  lock- 
gates,  head-bay  valves,  nmneuvering  gear,  etc.  At  Kampsville  Lock 
the  eontractors  commenced  delivering  and  piling  the  stone  contrseted 
for  under  dates  of  November  8,  1884,  and  September  15, 1886,  amonn^ 
ing  in  all  to  2,882  cubic  yards.  Nothing  further  than  paying  tbe 
amounts  due  on  these  stones  was  done  at  Kampsville  during  the  year. 

In  order  to  finish  this  lock  there  are  3,254  cubic  yards  of  cut  stone 
and  8,000  cubic  yards  of  backing  yet  to  be  contracted  for. 

The  clause  of  the  river  and  harbor  bill  approved  August  5, 1886, 
making  appropriation  for  this  improvement  reads : 

Improving  Illinois  River,  Illinois :  Continuing  improvement,  $112,500,  of  which 
snm  |3,750  may  be  expended  in  dredging  in  the  river  in  front  of  Peoria. 

Inasmuch  as  there  had  been  no  project  from  this  office  submitted  to 
OongresB  that  contemplated  any  work  being  done  by  the  United  Stato 
for  improving  the  Illinois  Biver  in  the  vicinity  of  Peoria,  an  investiga- 
tion was  necessary  in  order  to  ascertain,  irom  those  in  whose  interest 
and  through  whose  influence  it  was  supposed  that  the  allotment  of  the 
$3,750  has  been  obtained,  what  object  they  had  in  view  and  in  tbe  ex- 
ecution of  what  special  plan,  if  any,  they  wished  the  amount  to  be  ex- 
pended. This  investigation  was  made  by  me^  and  a  report  submitted 
December  21,  1886.  From  the  facts  developed  I  was  constrained  to 
recommend  that  the  discretionary  power  conveyed  by  the  language  of 
the  act  would  be  wisely  exercised  by  withholding  the  authority  to  ex- 
pend any  part  of  the  sum  appropriated  in  dredging  in  the  Illinois  River 
in  front  of  Peoria.  This  recoirmendatiou  was  concurred  in  by  the 
Chief  of  Engineers  and  approved  by  the  Secretary  of  War.  No  woric, 
therefore,  has  been  done  in  front  of  Peoria. 

In  order  to  complete  the  work  projected  for  the  improvement  of  tbe 
IlHnois  Eiver  between  Copperas  Creek  and  its  mouth  the  following  is 
yet  to  be  done :  At  tbe  La  Grange  Lock  about  12,000  cubic  yards  of 
earth  is  to  be  filled  in  behind  the  laud-wall;  the  floor  of  the  lock-cham- 
ber to  be  covered  with  plank :  the  lower  miter-sill  stones  to  be  set;  tail- 
bay  to  be  paved ;  the  bank  of  the  river  above  and  below  the  lock  to  be 
riprapped ;  the  lock-gates,  with  all  maneuvering  gear  and  valves  and 
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hnd-bay  valves,  to  be  constracted  and  placed,  and  the  whole  of  the 
dftiD,  excepting  the  abntmentR,  to  be  bailt. 

The  timber  necessary  to  the  constrnction  of  the  lock-gates  and  the 
looring  of  tbe  lock-chamber  is  on  hand  and  paid  for.  A  contract  has 
leeo  let  for  the  delivery  of  the  iron  and  steel  work  for  the  lock-gates, 
kead  bay  valves,  etc. 

At  the  Kampsville  Lock  only  the  coffer-dam  necessary  to  its  con- 
srrnction  and  the  foundation  of  the  lock  have  been  prepared.  All  the 
other  work^  including  the  construction  of  the  dam,  is  yet  to  be  done. 
Two  thousand  eight  hundred  and  eighty-two  cubic  yards  of  cut  stone 
for  this  lock  are  now  at  the  lock-site.  The  balance  is  yet  to  be  con- 
iTMted  for.  Tbe  amount  of  material  necessary  to  be  dredged  in  order 
to  give  a  7-foot  channel  throughout  this  reach,  in  conjunction  with  the 
dams,  was  originally  estimated  to  be  about  2,200,000  cubic  yards.  But 
fittle  of  this  dredging  has  been  done. 

The  amount  estimated  to  be  necessary  to  complete  the  work  above 
outlined  is  $587,500.  Were  this  sum  available  for  operations  during 
tiie  coming  fiscal  year  the  larger  part  of  the.  work,  except  the  dredg- 
ing, could  be  completed  before  its  end. 

liie  Government  owns  two  good  dredges,  built  expressly  for  opera- 
tions in  this  part  of  the  river,  but  on  account  of  insufficiency  of  appro- 
]ffiatioos  these  lie  idle  for  at  least  seven  months  in  the  year.  All  this 
time  they  are  deteriorating,  and  when  funds  bficome  available  and  they 
tte  called  into  nse  about  Uie  lock-sites  considerable  amounts  must  each 
tiiDe  be  expended  to  put  them  in  even  a  reasonable  state  of  repairs. 
The  steamboats,  barges,  and  other  parts  of  the  plant  provided  for  this 
vork  are  similarly  situated.  If  the  work  were  pushed  to  completion 
all  this  oatfit  would  become  available  for  some  other  locality,  and  thus 
lave  the  Government  the  cost  of  duplication  and  continual  repairs. 

When  this  work  is  completed  it  will  then  be  practicable  for  tbe  large 
steamers  belonging  to  the  Upper  and  Lower  Mississippi,  the  Ohio,  and 
Missouri  rivers  to  come  with  their  unbroken  cargoes  to  within  100  miles 
of  Lake  Michigan.  All  this  can  be  brought  about  by  an  expenditure 
on  the  part  of  the  Government  of  less  than  $600,000. 

Tbe  Illinois  Biver,  from  the  western  terminus  of  the  Illinois  and 
Michigan  Canal  at  La  Salle  to  Copperas  Creek,  about  80  miles  below, 
kas  b^n  improved  by  the  State  of  Illinofs  by  means  of  two  locks  and 
<lams  similar  to  those  in  process  of  construction  by  the  United  States 
CO  the  river  below.  From  La  Salle  to  Joliet  the  Illinois  and  Des  Plaines 
liFers  have  been  carefully  surveyed,  and  plans  and  estimates  of  cost 
for  their  improvement  to  the  same  navigable  capacity  as  the  river  below 
bave  been  made  and  submitted  to  Congress.  The  report  on  this  project 
SQbmitted  by  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  U.  S.  Army, 
niay  be  found  in  the  Chief  of  Engineer's  Eeport  for  IS84,  page  1958. 
The  estimated  cost  of  improving  this  reach  of  the  river  is  $3,433,562. 
The  distance  is  04  miles  and  the  fall  100  feet. 

Congress  has  now  before  it  the  engineering  data  showing  the  feasi- 
hihty  and  cost  of  a  water  commuuication  between  the  Mississippi 
Kiver  and  a  ]K>int  30  miles  distant  from  navigable  water  leading  into 
Uke  Michigan  sufficiently  commodious  for  the  commercial  and  military 
Agencies  of  the  country,  and  from  this  point  to  the  lake  perfectly 
practical  routes  over  which  the  line  can  be  constructed  are  known  to 
ttist  It  only  remains  lor  Congress  to  provide  the  means  for  making 
the  necessary  surveys  and  estimates  of  cost  for  continuing  this  work 
from  Joliet  to  Lake  Michigan,  when  it  will  have  the  engineering  feat- 
nrea  of  the  whole  subject  before  it  iu  a  shape  necessary  for  intelli- 
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^ent  legislation.  I  estimate  tbat  aboat  $10,000  will  be  safficient  to 
defray  the  expenses  of  the  necessary  snrveys  and  examinations  and 
preparation  of  the  plans  and  estimates  of  costs  of  the  work. 

The  United  States  and  the  State  of  Illinois  have  long  been  committed 
to  the  project  of  opening  a  water  communication  between  the  M^issis- 
sippi  River  and  the  northern  lakes  of  capacity  sufficient  for  the  wants 
of  commerce  and  for  the  exigencies  of  our  national  defense,  sbonld  these 
ever  arise.  The  amount  exi)ended  by  the  United  States  to  the  end 
of  the  present  fiscal  year  in  carrying  out  this  project  is  $680,033.42, 
exclusive  of  $62,359.80  expended  on  the  foundation  of  the  Copperas 
Creek  Lock,  which  was  afterwards  turned  over  to  the  State.  The  cost 
of  the  locks  and  dams  built  by  the  State  of  Illinois  at  Copi)eras  Creek 
and  Henry  was  $747,747. 

The  distance  by  this  route  from  the  Gulf  of  Mexico  to  the  southern 
end  of  Lake  Michigan  is  about  1,620  miles.  When  the  projected  im- 
provement of  the  Illinois  River  below  Copperas  Creek,  on  which  we  are 
now  working,  has  been  finished,  more  than  1,520  miles  of  this  distance 
will  be  available  for  the  water  transportation  of  commerce  in  bnlk  be- 
tween these  points.  Pushing  this  improvement  through  to  the  lake, 
the  connecting  line  will  be  formed  which  will  join  the  northern  lakes 
with  the  vast  net-vork  of  navigable  rivers  whose  waters  flow  into  the 
Gulf  of  Mexico  on  a  scaje  to  a  certain  degree  commensurate  with  the 
importance  of  the  commerce  that  will  be  affected  by  it.  The  mere  fact 
that  such  a  route  is  available  will  serve  as  a  wholesome  regulator  to 
the  rates  that  would  be  exacted  by  other  methods  of  transportation 
were  this  one  not  in  existence.  Besides  the  immense  commercial  ad- 
vantages that  may  be  expected  from  the  completion  of  the  project,  there 
are  military  and  naval  exigencies  that  might  easily  arise  where  it  would 
figure  as  a  prominent  factor  in  the  problem  of  our  national  defenses. 
From  whatever  point  we  look  at  the  subject  there  is  nothing  local  or  sec- 
tional in  It.  It  is  true  that  all  the  work  to  be  done  happens  to  be  in  the 
State  of  Illinois.  The  benefits  to  be  derived  belong  to  the  nation  at  large. 
It  is  fortunate,  too,  that  at  this  time  the  subject  is  unencnmbered'by  any 
phase  of  a  political  character.  The  problem  of  connecting  Lake  Mich- 
igan with  the  Mississippi  River  by  a  commodious  water-way,  that  could 
be  used  for  commercial,  military,  and  naval  purposes,  has  received  at- 
tention from  our  most  thoughtful  statesmen  from  the  day  of  Albert  Gal- 
latin to  the  present.  * 

The  qestion  of  enlarging  the  Illinois  and  Michigan  Canal  from  Joilet 
to  Chicago,  III.,  to  a  capacity  equal  to  the  low- water  capacity  of  the  im- 
proved Illinois  River  has  been  discussed  at  some  length  by  Gen.  J.  H. 
Wilson  in  a  report  to  the  Chief  of  Engineers,  U.  S.  Army,  published 
as  House  Ex.  Doc.  No.  16,  Fortieth  Qongress,  first  session.  Since  the 
date  of  that  report  the  conditions  which  affected  the  problem  in  its  most 
essential  features  have  mateiially  changed.  Additional  engineering 
data  that  we  are  not  now  in  the  possession  of  have  become  a  matter  of 
absolute  necessity,  and  must  be  collected  and  compiled  before  all  the 
facts  necessary  to  a  thorough  understanding  of  the  subject  can  be  laid 
before  Congress.  The  Board  of  Engineers  appointed  under  provisions 
of  the  river  and  harbor  act  approv<Ml  August  5, 1886,  to  examine  and 
report  upon  the  Illinois  and  Michigan  Canal  and  the  propased  Hen- 
nepin Canal,  says  in  its  report  (House  Ex.  Doc.  No.  79,  Forty-ninth  Con- 
gress, second  session)  that  "  the  water-way  fmm  Chicago  to  Grafton,  on 
the  Mississippi  River,  is  a  most  important  one,  and  when  completed 
there  is  little  doubt  that  it  will  richly  pay  for  itself  in  the  reduction  and 
regulation  of  freights."    These  remarks  are  concurred  in  by  the  Chief 
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ef  Sngioeers  in  his  letter  submitting  this  report  to  the  Secretary  of 
l^sr.    In  the  same  report  the  Board  remarks : 

in  view  of  the  possibilities  of  the  case,  it  wonld  appear  that  whatever  enlargement 
tl  the  eanal  is  luade  from  Joliet  northward  shoald  not  bo  carried  farther  tluin  the 
'^Ssfy"  a  point  whence  the  line  of  the  canal  oonld  be  easily  diverted  to  a  more  favor- 
able  tenninos. 

The  Secretary  of  War,  in  laying  this  matter  before  Congress,  remarks 
«pon  this  point : 

In  this  oonneetton  another  question  is  suggested  by  the  report  of  the  Board  of  £q- 
gineets.  At  present  the  canal  has  its  northern  termiuns  in  the  South  Branch  of  the 
Chicago  Biver,  about  5  miles  from  Lake  Michigan.  This  branch  runs  through  the 
ttotral  bosinesa  portion  of  Chicago,  and  is  crossed  by  numerous  draw-bridges  At 
present  these  bridges  are  a  great  impediment  to  navigation  and  to  the  land  traffic  of 
Chicago.  If  this  river  becomes  the  only  outlet  to  the  large  commerce  that  may  fol- 
low the  opening  of  this  new  route  of  transportation  between  the  Mississippi  Bivcr 
and  Lake  Michigan,  another  outlet  for  the  caual  will  be  necessary,  and  economy  and 
convenience  may  demand  another  cbanuol  to  the  waters  of  Lake  Michigan.  As  to 
the  cost  of  soch  a  change,  should  it  be  necessary,  we  have  no  knowledge,  no  prelimi- 
aary  surveys  of  the  country,  with  n  view  to  the  coustrnccing  of  a  new  route  to  the 
lake,  having  been  made. 

ln«my  report  to  the  Chief  of  Engineers  dated  February  10,  1886,  sup- 
plementary to  that  of  Maj.  W.  H.  fl.  Benyaurd,  Corps  of  Engineers,  on 
.  the  subject  of  the  Hennepin  Canal,  published  in  House  Ex.  Doc.  Ko.  117, 
Forty-ninth  Congress,  first  session,  I  have  the  honor  to  state: 

Before  taking  steps  looking  to  the  enlargement  of  the  Illinois  aud  Michigan  Canal, 
in  the  interests  of  commerce,  or  as  a  military  expedient,  the  advisability  is  suggested 
of  sseertaining  whether  or  not  some  route  can  be  found  from  Joliet  to  Lake  Michl- 
Ssa  at  a  point  where  better  facilities  can  be  provided  for  handling  the  large  commerce 
of  this  section.  It  is  thought  by  some  that  a  practical  route  exists  between  the  val- 
1^78  of  the  Des  Plaines  and  Calumet  rivers,  alon^  which  a  canal  such  as  will  accom- 
iMdate  the  largest  vessels  using  tbe  improved  Illinois  Rivor  can  bo  constrnctedy  at  a 
Mst  less  than  that  estimated  for  the  enlargement  of  the  Illinois  aud  Michigan  Canal 
from  Joliet  to  Chicago. 

Before  definitely  locating  that  portion  of  this  route  which  is  to  lie 
between  Joliet  and  Lake  Michigan,  and  which  will  involve  in  its  con- 
fttmction  the  expenditure  of  a  very  considerable  amount  of  money,  every 
possible  roate  should  be  examined,  and  every  engineering  phsise  of  the 
problem  should  be  considered.  For  these  reasons  I  venture  to  respect- 
folly  suggest  the  advisability  of  calling  the  attention  of  Congress  to  the 
necessity  for  making  available  the  sum  of  $10,000 ;  as  much  thereof  as 
may  be  necessary  to  be  expended  in  examinations  and  surveys  between 
tbe  southern  end  of  Lake  Michigan  and  the  Des  Plaines  River  at  or  near 
JoHet,  lU.y  and  on  the  preparation  of  plans  and  estimates  of  cost  of  con- 
fitmcting,  along  the  most  practical  route  so  determined,  a  water-way 
baving  sufficient  capacity  to  accommodate  the  same  class  of  vessels  and 
commerce  that  the  present  improved  condition  of  the  Illinois  Eiver  is 
designed  to  accommodate. 

It  is  proper  for  me  to  invite  attention  in  this  report  to  the  fact  that 
liooe  the  adjournment  of  the  last  session  of  Congress  the  legislature  of 
the  State  of  Illinois  has  passed  an  act  ceding  to  the  United  States  the 
locks  and  dams  at  Henry  and  Copperas  Creek.  The  following  is  the 
text  of  tbe  act : 

SicnoN  1.  Be  it  enacted  htf  the  people  of  the  State  of  lUinoiSy  represented  in  the  general 
memblg,  That  tho  locks  and  dams  in  the  Illinois  River  hailt  by  the  Stato  of  Illinois^  and 
in  the  priTileges  and  appurtenances  belonging  thereto,  are  hereby  ceded  to  the  United 
States  npon  the  foUowing  express  conditions,  viz :  Tbe  acceptance  of  this  grant  shall 
bs  eODStrocd  as  an  agreement  on  the  parfc  of  the  United  States  to  make  tbe  necessary 
iiBprovements  (to  be  determined  by  United  States  engineers)  for  a  complete  water-way 
ibr  iteam  navigation  (water  7  feet  deep)^  from  the  Mississippi  River  to  Lake  Michigan, 
^  wty  of  the  Illinois  River,  the  Desplaines  River,  the  Illinois  and  Michigan  Cani3,  or 
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in  part  by  each,  or  ottaerwisei  as  maybe  deemed  most  praetlcal  by  said  engiaoma. 
farther  condition  is,  that  when  said  improvements  shaU.  be  eompleted,  the  irater*«i 
opened  thereby  shall  be  maintained  for  commercial  parposes,  to  be  nsed  by  all  pe 
sons  without  distinetiony  sabject  to  such  rules  and  regnlatJOBs  as  Congfreas  ma 
prescribe. 

Sec.  2.  Whereas  the  sobjeet-matter  o€  this  bill  is  bow  pending  before  C^mKrua;  a 
emergency  exists ;  therefore  this  act  shall  take  effect  and  be  in  force  from  and  afti 
its  passage.  " 

Approved  by  the  governor  May  31,  1887. 

ESTIMATE  FOR  THE  FISCAL  YBAR  ENPINGh  JUNE  30,   1889. 

The  amount  estimated  for  the  fiscal  year  ending  Jane  30,  1889,  k 
$400,000,  and  will  be  applied  to  purchasing  materials  and  eoiiiplet»| 
the  dam  at  La  Grange  and  the  lock  and  dam  at  KampsviUe,  and  dredg 
ing  the  river  in  accordance  with  the  existing  project. 

Money  statement, 

Jnlyl,  1886,  amount  available $4,360.4 

Amount  appropriated  by  act  approved  Augost  5,  1886 112;  500, 6 

116,800.4 
Jnly  1,  1887,  amount  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $52,319.26 

July  1,  1887,  outstanding  liabilities 22.805.79 

75,125i 

Jnly  1,  1897,  amount  available .' 41^735.| 

{Amount  (estimated)  required  for  completion  of  existing  project 587,500. 
Amount  that  can  be  profitably  expended  i  n  fiscal  vear  ending  «fune  30, 1889  400, 000^ 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abitraet  of  proposaU  received  and  opened  May  20, 1887,  for  furnishing  and  delivering j 
iron  ana  steel  neoenaryfar  the  lock-gates,  valves,  etc,,  at  La  Orange  Lock,  on  the 
nois  BivcTf  Illinois, 


Vo 

KamM  and  addresses  of  bidden. 

Price  per  pound. 

SteeL 

Wronglit 
iion. 

Cast-in 

1 

Williams.  Whiter  Co..  Molixie.ni 

Oenit. 
6.4 

6.87 
6.5 

OeiUs. 
8.0 
6w45 
OL 

CM 

2 

Bailden'  Iron  Foandrv.  Providence.  B.  I 

i 

3 

YIerline.  McDowell  &  Co..  Chioaffo,  111 

1 

• 

Abstract  of  contracts  for  Illinois  River  in  force  during  the  fiscal  year  ending  June  30,  It 


Contractors. 


Banger  &  Moody 

Do 

Williams,  White  A  Co . 


For— 


Stone 

...do 

Irons  for  lock- 
gates,  etc. 


Date. 


Kov.  8,1884 
Sept  15. 18^6 
May  81, 1887 


Expires. 


Oct.  81,1885 
Oct.  1,1886 
AuR.  30, 1887 


Remarks. 


)  Stone  all  cat;  dalJT«f  | 
>     not  completed. 


^ 

^ 


I 
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COMMERCIAL  STATISTICS. 

The  portion  of  the  lUinois  Rivor  that  is  at  present  being  improved  by  the  United 
SUt«8  is  in  the  castoms  district  of  New  Orleans. 

The  following  statiBtics  were  taken  from  the  report  of  the  Baint  Louis  Board  of 
TnMle  for  ISdd : 

Freight  roeeived  at  Saint  Louis,  Mo.,  via  Illinois  Biver tons. .  88, 010 

Frtight  shipped  from  Saint  Lonis,  Mo.,  via  Illinois  River do 5, 175 

Boats  arrived  at  Saint  Lonis  from  Illioois  River number . .        199 

Boats  departed  from  Saint  Lonis  for  Illinois  River do 20d 

It  should  be  borne  in  mind  that  this  exhibit  of  the  amonnt  of  commerce  at  present 
00  the  river  gives  no  indication  whatever  of  the  amonnt  that  will  avail  itself  of  this 
mate  when  the  whole  project  is  completed,  nor  does  it  in  the  least  give  any  indica-. 
jion  of  the  importance  of  the  improvement. 


report  upon  the  acquisition  and  impbove^ient  of  the  illi- 
nois anb  michigan  canal,  and  the  consteuction  of  the 
hennepin  canal. 

War  Dbpaetment, 
Washington  City^  January  10,  1887. 

The  Secretary  of  War  has  the  honor  to  lay  before  the  Congress  a  re- 
port of  a  Bo^rd  of  Engineers,  made  in  accordance  with  a  provision  of 
the  river  and  harbor  act  of  August  5, 1886,  which  is  as  follows,  viz : 

The  Secretary  of  War  is  anthorized  and  directed  to  appoint  a  Board  of  three  engi- 
neerBfrom  the  United  States  Army,  whose  duty  it  shall  be  to  examine  in  all  their 
nftations  to  commerce  the  Illinois  and  Michigan  Canal  and  the  proposed  Hennepin 
Cauly  to  consider  their  valae  and  all  other  matters  connected  with  thoir  nsefnlness 
tosaTigation,  and  shall  report  upon  the  acquisition  and  improvement  of  the  Illinois 
lod  Michigan  Canal  and  the  constrnction  of  the  Hennepin  Canal.  The  said  Board 
iball  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress  at  its 
next  session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of  the 
United  States  Army  thereon;  and  |I5,000,  or  so  much  thereof  as  may  be  necessary,  is 
Weby  appropriated  for  this  purpose :  Providedy  That  nothing  in  this  paragraph  shall 
beeoDsirn^  as  committing  the  Government  to  the  said  improvement. 

The  report  of  the  Chief  of  Engineers  thereon  and  other  docaments  and 
|»lafiB  are  annexed  to  the  report  of  the  Board  of  Engineers.  This  report 
lui6  for  its  sabject  the  general  project  of  providing  a  navigable  water- 
way between  Lake  Michigan  and  the  Mississippi  River.  The  project 
can  be  readily  understood  by  dividing  the  distance  between  Chicago  and 
the  Mississippi  into  three  several  sections  and  considering  each  sepa- 
rately :  (1)  From  Chicago,  by  the  Illinois  and  Michigan  Canal,  to  La 
Salle;  (2)  from  La  Salle,  by  the  Illinois  River,  to  Hennepin,  and  thence 
to  the  Mississippi  River;  and  (3)  from  Hennepin,  by  the  proposed  Hen- 
nepin Canal,  to  points  on  the  Mississippi  River  at  or  above  Rock  Isl- 
and. 

(1)  The  State  of  Illinois,  by  an  act  passed  in  1882,  ceded  to  the  United 
States  the  Illinois  and  Michigan  Canal,  its  right  of  way,  and  all  lands 
and  apportenances  belonging  thereto,  for  canal  purposes,  and  for  the 
purpose  of  making  and  maintaining  an  enlarged  canal  and  water-way 
horn  Lake  Michigan  to  the  Illinois  and  Mississippi  rivers.  The  same 
to  be  accepted  by  the  United  States  ^'  upon  the  express  condition  that 
the  canal  shall  be  enlarged  in  such  manner  as  Congress  shall  determine, 
and  be  maintained  as  a  national  water-way  for  commercial  purposes." 

The  United  States,  upon  accepting  this  act,  would  be  bound  to  enlarge 
and  maintain  the  canal  as  a  national  water-way  for  commercial  pur- 
poses.   The  report  of  the  Board  of  Engineers  shows  that  to  enlarge  the 
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canal  between  Joliet  and  La  Salle,  and  provide  for  an  increased  navi- 
gation, equal  to  that  contemplated  by  the  improvements  in  progress  on 
the  Illinois  Elver,  between  La  Salle  and  its  junction  with  the  Missis- 
sippi, would  require  an  expenditure  of  money  greater  than  the  cost  of 
improving  the  river  itself  between  Joliet  and  La  Salle.  If  sach  is  the 
case,  the  river  route  should  be  improved  as  recommended.  The  State  of 
Illinois,  however,  before  acceptance  by  the  tlnited  States,  should  release 
the  United  States  from  the  condition  imposed  by  the  act  to  enlarge  and 
maintain  the  canal  as  it  now  exists,  as  a  more  suitable  and  cheaper 
water-way  can  be  otherwise  obtained. 

In  this  connection  another  question  is  suggested  by  the  report  of  the 
Board  of  Engineers.  At  present  the  canal  has  its  eastern  terminus 
in  the  south  branch  of  the  Chicago  Eiver,  about  5  miles  from  Lake 
Michigan.  This  branch  runs  through  the  central  business  portion  of 
Chicago,  and  is  crossed  by  numerous  draw-bridges.  At  present  these 
bridges  are  a  great  impediment  to  navigation  and  to  the  land  traffic  of 
Chicago.  *  If  this  river  becomes  the  only  outlet  to  the  large  commerce 
tiiat  may  follow  the  opening  of  this  new  route  of  transportation  between 
the  Mississippi  Biver  and  Lake  Michigan,  another  outlet  for  the  canal 
will  be  necessary,  and  economy  and  convenience  may  demand  another 
channel  to  the  waters  of  Lake  Michigan.  As  to  the  cost  of  such  a 
change,  should  it  become  necessary,  we  have  no  knowledge,  no  prelim- 
inary surveys  of  the  country  with  a  view  to  the  constructing  of  a  new 
route  to  the  lake  having  been  made. 

The  conclusion,  therefore,  would  seem  to  be  clear  that  the  United 
States  should  not  be  bound  to  enlarge  the  existing  canal  between  La 
Salle  and  Joliet,  if  the  improvement  of  the  Illiuois  Kiver  between  those 
places  will  furnish  a  cheaper  mode  of  communication,  nor  to  maintain 
any  portion  of  the  canal  the  abandonment  of  which  may  become  neces- 
sary or  desirable  in  the  future.  In  that  event,  the  United  States  should 
have  full  liberty  to  change  the  route. 

(2)  Between  La  Salle  and  Hennepin  the  Illinois  Biver  supplies  a  sat^ 
isfactory  water-way.  From  Hennepin  to  the  junction  of  the  Hlinois 
with  the  Mississippi,  locks  and  dams  are  now  in  progress  of  constmo- 
tion  to  render  it  navigable.  A  portion  of  these  have  been  bnilt^  and 
are  now  building,  by  the  United  States.  But  the  improvements  at 
Henry  and  Copperas  Creek  were  made  by  the  State  of  Illinois,  which 
now  exercises  control  and  collects  tolls  on  the  commerce  passing  over 
this  portion  of  the  .river.  I  agree  with  the  Board  of  Engineers  that  a 
complete  transfer  of  these  improvements  by  the  State  of  Illinois  should 
accompany  the  cession  of  the  canal.  The  United  States  should  control 
the  entire  river,  and  all  the  improvements,  rights,  and  privileges  cod- 
nected  therewith ;  and  the  obligations  to  be  assumed  by  the  Govern- 
ment should  be  clearly  defined  before  an  acceptance  can  be  considered 
advisable. 

-(3)  From  the  great  bend  of  the  Illinois,  where  it  turns  in  a  southerly 
direction,  the  second  artificial  line  of  water  communication  has  been 
projected.  This  line,  which  runs  in  a  general  westerly  direction  "  from 
a  point  on  the  Illinois  Biver  at  or  near  the  town  of  Hennepin  by  the 
most  practicable  route  to  the  Mississippi  Biver  at  or  above  the  city  of 
Hock  Island,"  is  known  as  the  Hennepin  Canal,  surveys  for  which  wert 
authorized  by  act  of  Congress  of  August  2, 1882. 

The  proposed  canal  runs  from  Hennepin  westerly  about  25  miles  to 
the  summit  level  between  the  two  rivers.  Prom  this  point  three  diverg- 
ing lines  have  been  surveyed  and  considered  by  the  engineers,  which 
strike  the  Mississippi  Biver  near  Bock  Island,  Watertown,  and  Albany, 
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fespectively.  TVatertown  is  7  miles  and  Albany  28  miles  above  Eock 
Idaod.  The  route  termiuating  at  Albany  is  known  as  the  Marais 
#Mer  ronte.  Reports  of  tliese  surveys  and  estimates  of  cost  are  ap- 
feoded  to  the  report. 

Upon  examination  of  the  report  of  the  Board  it  is  evident  that  a  com- 
■Mrcial  benefit  to  the  country  would  result  from  the  completion  of  these 
Bftfigable  water-ways  between  Lake  Michigan  and  the  Mississippi 
Biver.  While  that  great  river  may  be  reached  by  the  Illinois  and 
Michigan  Canal  and  the  Illinois  Biver,  the  mouth  of  the  latter  is  so  far 
Krath  that  these  water-ways  do  not  afford  sufficient  or  convenient  com- 
noDication  with  the  Upper  Mississippi.  The  report  of  the  engineers 
diows  clearly  that  the  construction  of  the  Hennepin  Canal  is  feasible, 
and  that  its  benefits  to  commerce  would  be  great.  Whether  they  would 
be  80  great  as  to  justify  the  cost  is  a  matter  for  Congress  to  decide,  and 
to  assist  this  decision  the  statistics  of  commerce  in  the  Korthwest  and 
die  estimates  for  the  construction  of  the  canal  are  herewith  presented. 

The  question  of  its  western  terminus  is  discussed  in  the  report  and 
an  sides  are  fully  presented  in  the  accompanying  papers.  Of  the  three 
routes  proposed  the  Board  favors  the  Marais  d'Osier  route,  terminating 
at  Albany.  Oeneral  NewtouL  while  holding  the  office  of  Chief  of  En- 
gineers,  declared  himself  in  favor  of  the  Bock  Island  route ;  and  there 
are  advocates  of  the  third,  or  Watertown  ronte. 

Although  from  the  report  of  the  Board  it  would  appear  that  the 
Varais  d'Osier  route,  regarded  as  an  engineering  question  alone,  is 
Referable,  yet  in  view  of  the  existing  routes  of  travel  and  transporta- 
tion, and  from  military  conedderations,  I  am  inclined  to  coincide  with 
the  opinion  of  Oeneral  New|Dn  in  favor  of  the  Bock  Island  route. 

William  C.  Endicott, 
Secretary  of  War. 

The  Speaker  of  the  Hojjse  of  Bepbesentatiyes. 


Office  of  the  Chief  of  Engineers, 

United  States  Army,     . 
Wa^hingtan^  D.  (7.,  December  3, 1886. 

Sib  :  I  have  the  honor  to  submit  herewith  a  copy  of  the  report  of 
the  Board  of  Engineer  officers  constituted  in  compliance  with  the  re- 
quirements of  the  river 'and  harbor  act  of  August  5, 1886,  to  examine, 
in  all  their  relations  to  commerce^  the  Illinois  and  Michigan  Canal  and 
the  proposed  Hennepin  Canal ;  to  consider  their  value  and  all  other 
Batters  connected  with  their  usefulness  to  navigation,  and  to  rejK)rt 
iipon  the  acquisition  and  improvement  of  the  Illinois  and  Michigan 
C^al  and  the  construction  of  the  Hennepin  Canal. 

In  submitting  this  report  for  your  consideration  I  beg  leave  to  state, 
in  farther  compliance  with  the  requirements  of  the  abK)ve  act,  that  1 
concur  in  the  opinions  of  the  Board  regarding  the  utility  and  impor- 
tance to  navigation  and  commerce  of  a  water-way  from  Chicago  to 
Grafton  at  the  month  of  the  Illinois  Kiver,  but  would  call  attention  to 
the  act  of  the  State  of  Illinois  of  April  28,  1882,  offering  to  cede  the 
nUnois  and  Michigan  Canal  from  La  Salle  to  Chicago  as  being  silent 
tonceniing  the  locks  and  dams  at  Henry  and  at  Copperas  Creek,  con- 
structed for  the  improvement  of  the  navigation  of  Illinois  River,  the  re- 
tention of  which  by  the  State  would  deprive  the  United  States  of  the 
control  of  88  miles  of  river  where  tolls  are  charged  by  the  State.  With 
nferenoe  to  the  conditions  in  this  act  of  cession  regarding  the  enlarge- 
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raeiit  of  tbe  caiml,  I  would  remark  tb^it  the  locks  and  daui8  tbat  have 
been,  and  are  to  be,  built  bj'  the  United  States  below  La  Salle  bav«  1 
been  projected  with  a  view  to  a  steam-boat  navigation  of  the  first  clasSf 
and  the  project  looks  to  a  continuation  of  navigation  upon  the  Baise 
scale  between  La  Salle  and  Joliet,  and  since  the  cost  of  an  enlargement 
of  the  canal  between  these  points  would,  it  appears,  be  greater  than  that 
of  the  improvement  of  the  river  itself,  a  river  route  between  those  points 
should  be  adopted. 

I  also  concur  in  the  opinions  of  the  Board  respecting  the  value  and 
usefulness  to  navigation  and  commerce  of  a  water-route  from  Chicago 
to  the  Mississippi  such  as  the  proposed  Hennepin  Canal,  bat  I  cannot 
fully  concur  in  their  views  as  to  its  proper  terminus  on  the  MississippL 

Although  the  Marais  d'Osier  route,  with  a  termiiras  near  Albany, 
forms  the  cheapest  and  shortest  line,  and  involves  less  lockage,  it  is  by 
no  means  clear,  in  the  present  condition  of  the  commercial  relations  ex- 
isting on  the  two  sides  of  the  river,  that  it  would  be  the  preferable  route. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 


Hon.  Wm.  C.  Endtcott, 

Secretary  of  War. 


Brig,  Gen.^  Chief  of  Engineers, 


REPORT  OF  BOARD  OF  ENGINEERS  APPOINTED  UNDER  PROVISIONS 
bF  THE  RIVER  AND  HARBOR  ACT  APPROVED  AUGUST  5,  1886,  TO 
EXAMINE  AND  REPORT  UPON  THE  ILLINOIS  AND  MICHIGAN  CANAL 
AND  THE  PROPOSED  HENNEPIN  CANAL. 

Sir:  The  river  and  harbor  act  of  August  5, 188C,  contained* the  fol- 
lowing clause,  viz : 

The  Secref  ary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three  engi- 
neers from  the  United  States  Army,  whose  duty  it  shall  be  to  examine,  iu  all  their  re- 
lations to  commerce,  the  Illinois  and  Michigan  Canal  and  the  proposed  Hennepin 
Canal,  to  consider  their  vahie  and  all  other  matters  connected  with  their  nsefnlnem 
to  navigation,  and  shall  report  upon  the  acquisition  and  improvement  of  the  Illinois 
and  Michigan  Canal  and  the  construction  of  the  Ileunepiu  Canal.  The  said  Board 
shall  report  to  the  Secretary  of  War,  Ttho  shall  lay  its  report  before  Congrops  at  Its 
next  session,  together  with  the  views  of  himself  and  the  Chief  o€  Engineers  of  the 
United  States  Army  thereon ;  and  |15,000,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  for  this  purpoKo  :  Provided^  That  nothing  in  this  paragraph 
shall  be  couutrued  as  committing  the  Government  to  the  said  improvement. 

The  Board  of  Engineers  constituted  under  the  above  law  has  the 
honor  to  submit  the  following  report,  viz : 

At  an  early  date  in  the  history  of  Illinois  the  connection  of  Lake  MJeb- 
igan  with  the  Mississippi  was  considered,  and  in  1822  and  1827  grants 
of  land  were  made  by  the  United  States  to  Illinois  to  aid  in  the  con- 
struction of  such  a  water-way.    (See  Appendix  No.  1.) 

Under  this  grant  the  State  of  Illinois  completed  a,  canal  (with  locks 
110  feet  by  18  by  6  feet)  reaching  from  Chicago  to  La  Salle,  on  the  Illi- 
nois River,  a  distance  of  97  miles,  the  general  direction  of  the  canal 
being  southwest.  From  La  Salle  to  the  mouth  of  the  Illinois  River  at 
Grafton  is  223  miles^  and  this  part  of  the  river  has  a  system  of  locks 
and  dams  now  carried  well  toward  completion,  which  will  give  7  feet  of 
water  at  the  lowest  stages.  Two  of  these  locks  and  dams,  at  Henry  and 
Copperas  creeks,  have  been  built  in  whole  or  in  part  by  the  State  of 
Illinois,  which  manages  them  and  charges  tolls  for  their  use«    The  others 
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are  being  boiltby  the  United  States.  When  they  are  completed  they 
irill  famish  a  large  water-way  from  the  Mississippi,  at  Grafton,  111.,  to 
La  Salle. 

Tbe  State  of  Illinois  offers  to  cede  the  Illinois  and  Michigan  Canal 
from  La  Salle  to  Chicago  to  the  United  States,  on  the  condition  that  the 
United  States  shall  enlarge  and  maintain  it. 

Hie  United  States  has  not  accepted  the  offer,  and  were  she  to  do  so 
it  wonid  place  the  two  ends  of  the  water-way  from  Chicago  to  Grafton 
in  the  possession  of  the  United  States,  while  Illinois  woald  control  the 
dams  and  locks  now  in  her  possession  at  Henry  and  Copperas  creeks, 
where  tolls  are  charged.  If  the  United  States  is  to  assume  any  new 
responsibilities,  she  should  have  control  of  the  whole  water-way,  and 
not  merely  of  its  two  end.  The  enlargement  of  the  Illinois  and  Michigan 
Canal  with  locks  of  the  size  proposed  for  the  Heonepiu  Canal  is  desired 
by  those  interested  in  the  Hennepin  Canal.  An  enlargement  to  a  very 
iDQch  greater  size  might  enable  the  city  of  Chicago  to  send  a  mach  larger 
amount  of  sewage  into  the  Chicago  end  of  the  canal  than  is  now  pumped 
into  it,  and  would  give  a  great  water-power  at  Lockport,  where  the  canal 
falls  to  a  level  mnch  below  that  of  Lake  Michigan. 

The  water-way  from  Chicago  to  Grafton,  on  the  Mississippi  Biver,  is 
a  most  imi)ortant  one,  and  when  completed  there  is  little  doubt  that  it 
vill  richly  pay  for  itself  in  the  reduction  and  regulation  of  freights. 

But  it  does  not  give  a  direct  water  route  from  Lake  Michigan  to 
points  on  the  Mississippi  above  Keokuk,  a  route  that  has  long  been  de- 
sired. Uence,  at  an  early  date  it  was  proposed  to  connect  the  bend  in 
nUnois  Siver  near  Hennepin,  about  15  miles  below  La  Salle,  where 
the  Illinois  and  Michigan  Canal  terminates,  with  a  point  on  the  Missis- 
fippi  Kiver  at  or  above  Eock  Island,  by  means  of  a  canal.  Such  a  canal, 
called  the  Hennepin  Canal,  is  feasible  at  a  reasonable  cost,  and  need 
not  exceed  64  miles  in  length,  while  the  distance  from  Hennepin  down 
the  Llinois  River  to  Grafton,  and  then  up  the  Mississippi  Biver  toKock 
Idand,  is  about  486  miles.  The  saving  in  distance  by  water  via  a  Hen- 
nepin Canal  between  Chicago  andi)oints  on  the  Mississippi  aboveBock 
Island  is  thus  seen  to  be  over  400  miles.  This  general  statement  of  the 
sitnation  having  been  given,  it  remains  to  consider  that  one  of  the  two 
mates  on  which  the  Board  has  been  dinH^ted  to  report,  namely,  the 
iDQte  from  Chicago  via  the  Illinois  and  Michigan  Canal  and  Illinois 
fiirer  to  Hennepin,  and  thence  via  the  proposed  Hennepin  Canal  to  the 
Uiasissippi  Biver  at  or  above  Bock  Island. 

The  law  under  which  the  Board  is  acting  requires  it  to  <<  examine,  in 
all  their  relations  to  commerce,  the  Illinois  and  Michigan  Canal  and 
the  propc«ed  Hennepin  Canal,  to  consider  their  value  and  all  other  mat- 
ters connected  with  their  usefulness  to  navigation." 

Their  principal  relation  to  commerce  is  as  Ireight  carriers  and  freight- 
fate  regulators,  and  their  usefulness  to  commerce  will  depend  on  the 
rates  at  which  freight  can  be  carried  on  them.  The  general  considera- 
tion of  these  questions  does  not  dex>end  on  the  details  of  location  and 
construction,  and  hence  they  may  fitly  be  considered  before  the  detailed 
(Uscossion  of  the  two  canals  is  taken  up. 

Few  things  are  more  remarkable  than  the  great  reduction  in  the  cost 
of  transportation  which  has  taken  place  in  the  last  few  years  between 
Chicago  and  New  York. 

The  fUlowing  table,  for  which  the  Board  is  indebted  to  Mr.  Whitney, 
Acting  Chief  of  Bureau  of  Statistics,  shows  that  freight  rates  by  water 
between  these  cities  have  been  reduced  in  1885  to  about  one-fifth  their 
unoonts  in  1868,  and  all  rail  freights  to  about  one-third. 

8872  SNG  87 ^134 
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TABliE  1. — Average  freight  charges  per  huehelfor  the  traneporlatian  of  wheat  from  Chicago 

to  New  York  during  the  years  1866  to  1865,  inelueive, 

[From  the  Annual  Beports  on  Foreign  Commeroe,  1883, 1884, 1885.] 


Averaffe  rates  per 
basheL 

Calendar  years. 

i 

1 

Average  rates  per 
buslieL 

Calendar  yean. 

By  lake  By  Uke 

and        and 
oanaL*     raU. 

1 

By  all 

rail 

By  lake 

and 
canaL* 

Bylako 
and 
raiL 

Bysn 
laiL 

1868. 

CenU. 
25.3 
24.1 
17.5 
21.6 
26.6 
19.2 
14.2 
11.4 
9.7 

Cents. 
29.0 
26.0 
22.0 
25.0 
2a  0 
20.9 
16.9 
14.6 
11.8 

Cents. 
42.6 
:i5. 1 
83.3 
81.0 
33.5 
33.2 
2a  7 

24.1  ; 

16.5 

1 

1B77 

Cents. 

7.5 

10.1 

13.0 

13.2 

a  6 
a? 
a40 

6.59 
4.&5 

Centt.     Csnts. 
13.8    >       26.3 

1868 

1878 

11-4     '       17.7 

1870 

1879 

13.3    >        17.9 

1871 

1873 

1880 

1881 

1A7            lt.7 
10.4            14  4 

Ig78 

1882 

1883 

1884  

10.9            14.6 

1874 

il.5            1&5 

Ih75 

9.9            13L2 

1878 

1885 

9.06          li-fi 

*  Inclnding  Bafiklo  transfer  charges  and  tolls. 

The  table  also  shows  that  the  rates  by  water  have  been  in  each  year 
from  25  to  50  per  cent,  less  than  by  all  rail,  and  indicates  safficiently 
how  powerful  a  regulator  of  railroad  freights  from  Chicago  to  New  York 
the  water-way  between  those  cities  has  been.  The  estimate  that  rail- 
roads  have  of  such  water-ways  and  of  their  value  is  seen  when  a  system 
like  that  of  the  Vanderbilts,  reaching  from  New  York  to  Chicago,  pots 
steamers  on  the  lakes  as  rivals  to  its  own  roads. 

Definite  ideas  as  to  cost  of  transportation  may  be  obtained  from  the 
following  data,  derived  from  Poor's  Bailfoad  Manual  for  1886,  viz : 

Table  2,^New  York  Central  and  Hudson  Hirer  Railroad. 


Year. 


ThronfEh   '   Through 

fraight         freight 

east.  west. 


Tons. 

1880 I    2,077,620 

1881 1,  2.056.6as 

3882 .;    1,523,907 

1883 !     1,452,159 

If-Si 1,182,088 


1885 


1,146,687 


Tons. 
357. 453 
436, 407 
58-2, 800 
361,161 
312,078 
297, 210 


Total  way 
freight.' 


Tons. 
a  097.  (00 

9.o»aooo 

0. 22),  000 
0, 079,  000 
8.717,000 
0, 087, 000 


Earnings 

per 
ton>niile. 


CenU. 
0  679 
a  783 
a738 
0.910 
0.830 
0.680 


Kxpensas 
oerioch 

mile. 


CVnte. 

aS63 
0.6D1 

acso 

a540 


Table  3. — Lake  Shore  and  Michigan  Southern  Bailroad. 


Year. 


Freight 

forwarded 

from 

Chicago. 


t880 
1881 

1882 
1888 
1884 
1885 


2V>nj. 
1, 081, 000 
1, 184, 0€U 
900,000 
904,000 
812,000 
929,000 


Net  rate 
per 

ton-mile. 


Coat 

per  too- 

mikL 


Cent*. 
0.73 
0.62 

'  aos 

0.73 
0.66 
0.55 


CaUt^ 

a43 
a4i 

0.41 
0.45 

a43 
a4e 
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Table  i,— Michigan  Central  Railroad,     \ 
[Ayerage  rate  per  ton-mile.] 


Tear. 

Centa. 

i                            Tear. 

1 

Centa. 

m 

0.84 
0.72 
0.77 

1883 

1884 

1885 

0.83 

IR 

0.65 

0.56 

The  three  railroads  jast  cited  have  their  rates  regulated  during  the 
mmen  at  least  in  part,  by  the  rates  on  a  water-way  connecting  thie 
Ivo  ends  of  the  roads,  and,  as  stated  by  Mr.  Albert  Fink,  the  regulation 
lliegards  grain  extends  to  the  winter  season,  since  if  railroad  rates 
iHe  increased  too  much  during  the  winter  the  grain  would  be  stored  to 
Kvtit  the  fall  of  rates  at  or  before  the  opening  of  navigation.  It  should 
he  remembered  that  rates  per  ton-mile  in  the  preceding  table  are  the 
nerage  rates  for  all  the  freight  moved,  and  as  local  freights  between 
HD-oompeting  points  is  charged  habitually  at  a  higher  rate  than  through 
height,  the  through  rates  must  have  been  considerably  less  than  the 
ITerage  rates  given  in  the  preceding  tables.  Thus,  according  to  the  re- 
port of  the  State  engineer  of  New  York  for  1883,  through  freight  rates 
Ml  the  New  York  Central  and  Hudson  River  Kailroad  for  fonrthclass 
freight  in  1882  were  0.56  cent  per  ton-mile,  while  for  way  freight  the  rate 
Vis  0.87  cent. 

An  examination  of  the  preceding  tables  for  three  great  roads  shows 
ttit  in  six  years,  from  1880  to  1885,  the  rates  charged  varied  between 
ftSl  and  0.55  cent  per  ton-mile,  while  for  these  years  the  cost  to  the  Lake 
Sliore  road  varied  between  0.40  and  0.45  cent  per  ton  mile,  the  charges 
varying  between  0.75  and  0.55  cent  per  ton-mile. 

Mr.  Albert  Fink  stated  (report  Senate  Select  Committee  on  Interstate 
Commerce,  Forty-ninth  Congress,  first  session,  1886) : 

Tba  average  cost  on  the  roads  between  here  (New  York)  and  Chicago,  which  are 
opoated  the  cheapest,  is  ahont  24  cents  per  100  pounds,  which  includes  general  ex- 
pwncB,  hot  does  not  aUow  anything  for  interest.  *  *  *  I  do  not  think  grain  can 
M baoled for  much  less  than  abont  20  cents,  including  gen<)ral  expenses;  and  the 
nen  cost  of  movement  can  not  bo  less  than  15  cents. .  The  cost  of  returning  empty 
can  must  be  charged  to  this  service,  and  the  lowest  actual  cost  is  not  reimbursed  by 
a  charge  of  1*2  cents  per  100  pounds. 

Taking  the  distance  from  New  York  to  Chicago  as  912  miles,  a  rate 
of  10  cents  per  l(K)  pounds,  is  0.245  cent  per  ton  mile ;  12  cents  is  0.294 
ceot  per  ton  mile ;  15  cents  is  0.37  cent  per  ton-mile ;  20  cents  is  0.49 
cent  i)er  ton-mile,  and  24  cents  is  0.58  cent  per  ton-mile. 

The  statement  of  Mr.  Fink,  who  is  a  high  authority  on  these  subjects, 
•le  for  averages  for  railroads  between  New  York  and  Chicago.  The 
Xake  Shore  Railroad  expenses  are  lower  than  20  cents  for  100  x>ounds  ; 
this  must  be  due  to  its  gentle  grades,  superior  facilities,  and  cheap  coal. 
The  statement  of  Mr.  Fink,  as  well  as  the  rates  of  the  roads  above 
9<)oted,  strongly  influenced  by  competing  water-ways,  and  in  the  later 
jeais  hy  railroad  wars,  show  that  average  railroads  cannot  transport 
freight  in  large  quantities,  and  for  a  long  time,  at  less  than  0.5  cent  per 
top-mile;  or  in  exceptionally  favorable  cases  at  about  0.4  cent  per  ten- 
sile; these  {)rices  not  including  interest  on  bonds  or  dividends  on 
•tock.    Mr.  Pink,  in  the  testimony  already  quoted  from,  says : 

It  may  be  estimated  that  n]^n  an  average  of  $1  earned  by  all  the  railroads  in  the 
l^'^ted  States  for  a  certain  service  40  cents  are  required  to  pay  4^  per  cent,  interest  on 
tads  and  stoek ;  35  cents  to  pay  the  mere  movement  expanses  above  referred  to ; 
M.  iay,  25  eenfa  to  p«y  for  the  maintenaaoe  of  the  roadway  and  the  general  expenaea 
Ntbeorganiaatioii. 
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The  average  freight  charges  oa  New  York  Central,  Michigan  Central^ 
and  Lake  Shore  railroads  between  1880  and  1885,  inclusive,  varied  baj 
tween  0.80  and  0.65  cent  per  ton-mile.  Taking  40  per  cent  of  this  for  iid 
terest  there  is  left  but  about  0.40  cent  per  ton-mile  out  of  which  fatnrQ 
reductions  in  freight  rates  must  come. 

Much  reduction  in  this  does  not  seem  possible.  Nor  does  it  seem  pos- 
sible that  under  the  most  favorable  circumstances  railroads  can  profi^ 
ably  convey  large  amounts  of  freight  at  less  than  0.40  cent  per  ton- 
mile,  while  for  most  roads  this  figure  would  rise  to  0.5  or  0.6  cent. 

Let  us  compare  this  rate  with  that  at  which  grain  can  be  carried  oo 
canal-boats,  on  sail- vessels,  and  on  steam-boats.  The  rei>ort  of  th« 
Chicago  Board  of  Trade  for  1885  gives  the  freight  rates  on  wheat  bj 
sail  and  by  steam  vessels  from  Chicago  to  Buffalo  during  1885,  as  fol- 
lows : 

Table  6,— Grain  freights  hy  lake  and  Erie  Canal, 

(The  fullowiag  were  the  oairent  rates  of  firelffht  on  wheat  and  corn  from  Chicago  to  Baffalo,  Oswe^« 
or  jCingstoD  (sail),  and  to  Montreal  (steam) ;  also  to  New  York  by  lake  and  Erie  Canal,  for  each  week 
doring  the  season  of  navigation,  1885.J 


Wheat  per  basheL 


Week  ended— 


o 

"a 
m 

a 

n 

o 
H 


April  4... 
April  11.. 
April  18  . 
April  25.. 
Mav2.... 
May9.... 
MaylG... 
May  23... 
May  30... 
Jane  6... 
June  13.. 
June  20.. 
Jane  27.. 
July  4  — 
July  11  .. 
JulylS... 
July  25... 
August  1. 


CentM, 


3i 
2 

2i 
2i 
2i 
li  to2 


11 


1§ 

i"to  ii 


o  « 

Is 

5     M 


Oentt. 


6i 


a* 
^& 

-•a 

ettM 

Spq 


OerUt. 


I     Week  ended— 


Wheat  per  baehel. 


ki 

a 

» 

o 
H 


3* 


Au)£nst8 

August  15 

August  22 

August  29 

September  5.. 
September  13. 
September  19. 
September  26. 

October  8 

October  10.... 

October  17 

October  24.... 
October  31  ... 
November?... 
KoTeraberl4.. 
November  21 . . 


CmU, 


11 

ii 


Average. 


2.0 


ft  9  SS 


OenU. 


4| 


8|to4i 


4.5 


H 


4.e 


From  this  table  it  is  seen  that  between  April  18  and  September  12, 
1885,  eleven  rates  are  given  between  Chicago  and  Buffalo  by  sail,  whose 
average  is  2  cents  per  bushel,  the  least  rate  being  1  cent.  Calling  the 
distance  from  Chicago  to  Buffalo  by  water  900  miles,  2  cents  per  bushel 
is  at  the  rate  of  0.08  cent  per  ton-mile. 

Between  May  9  and  November  5,  1885,  the  average  freight  by  steam 
vessels  was  2.5  cents  per  bushel,  or  0.1  cent  per  ton-mile.  Table  5  gives 
also  through  rates  from  Chicago  to  New  York,  which  are  considerably 
lower  than  the  partial  rates  just  quoted,  ranging  from  3J  to^  6J  cent* 
per  bushel,  and  which  average  4.6  cents. 

If  1.6  cents  of  this  be  taken  as  the  lake  part,  and  3  cents  as  the  canal 
part,  there  results  0.07  cent  per  ton-mile  on  the  lake,  and  0.22  cent  for 
the  canal  and  river  rate-  These  through  rates  are  considerably  lower 
than  the  snm  of  the  partial  rates  in  the  same  table. 
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Ji^tMn  April  25  to  October  24, 1885,  the  average  freight  from  Buffalo  to 
pv  York  via  the  Erie  Canal,  a  distance  of  500  miles,  was  4.5  cents  per 
iMbel,  corresponding  to  0.33  cent  per  ton-mile,  the  lowest  rate  being 
I  eents  i>er  bashel.  Bat  these  were  local  rates,  and  through  rates 
Jere  lower. 

;  Hr.  Sweet,  State  engineer  of  ITew  York,  states  (Transactions  American 
(wsiety  Civil  Engineere,  February,  1885) : 

For  tbe  past  four  years  the  ayera<;o  grain  rates  from  Chicago  to  New  York  during 
fee  season  of  navisration  have  been  by  rail,  14.9  cents;  by  lake  to  Baffalo  and  thence 
iyrail  lo  New  York,  12.1  cents ;  and  by  lake  and  canal  to  Kew  York,  9.9  cents  per 
Nbel. 

Tbe  large  propellers  of  the  lakes  have,  however,  daring  this  period,  fonnd  a  profit 
kcuryinz  grain  from  Chicago  to  Baffalo  at  2  cents  a  bushel,  while  the  cost  by  canal 

»l4 


Baffalo  to  New  York,  though  the  distance  is  only  half  as  great,  without  tolls, 
latindading  the  cost  of  transfer,  has  at  the  same  time  been  more  than  4  cents  per 
1. 


From  the  statement  of  Mr.  Sweet  it  is  seen  that  the  freight  rates  for 
1885  are  lower  than  for  the  average  of  the  preceding  four  years. 

Mr.  J.  D.  Van  Baren,  jr.,  formerly  State  engineer  of  ITew  York 
(bansactious  American  Society  Civil  Engineers,  March*  1885),  esti- 
the  cost  of  transporting  freight  from  Buffalo  to  "New  York  via 
Canal,  when  animal  power  is  used,  at  0.32  cent  per  ton-mile ;  when 
and  consort  are  used,  at  0.31  cent.  Mr.  E.  P.  !Norih,  in  the 
transactions,  gives  the  average  freight  per  ton  from  Buffalo  to 
Albany,  excluding  tolls,  from  1878  to  1881,  as  $1.17  or  0.33  cent  per 
tn-mije. 

Tbe  following  table,  for  which  the  Board  is  also  indebted  to  Mr.  Whit- 
MT,  shows  that  the  water  rates  sank  lower  in  1885  than  in  previona 
years: 


Table  6. — Average  freight  rates  for  the  transportation  of  wheat. 
[AnDnal  Report  of  Bareaa  of  Statistics  on  Foreign  Commerce.  J 


Tew. 


US. 


Bates  per  bushel.* 


[  Aversjce 
I  ocean  rate 
I  fh>in  San 
I  Francteco 
to  Liver- 
\      pool. 


Cmft. 
30.25 
20.93 

sac? 

46.18 
33.89 
25.47 
2a  78 


All  rail  rate  from  Chicago  to  New 
York  and  ocean  steamer  rate 
from  New  York  to  Liverpool. 


Lake  Erie  Canal  and  Hudson  Biyer 
rate  ttom  Chicago  to  New  York 
and  ocean  steamer  rate  from  New 
York  to  Liverpool. 


Ocean 

Lake,  canal, 

Ocean 

Rail  rate. 

steamer 

To^al. 

and  Hud- 

steamer 

■rate. 

son  River. 

rate. 

Centt. 

Centt. 

Centt. 

Centt. 

Centt. 

17.7 

15.22 

32.92 

10.1 

15.22 

17.3 

12. 40 

29.70 

13.0 

12. 40 

19.7 

11.76 

31.46 

13.2 

11.76 

14  4 

&16 

2i.C6 

8.6 

8.16 

14.6 

7.76 

22.30 

a7 

7.76 

16  5 

9.08 

25.58 

8.4 

0.08 

\Xi 

7.18 

20.38 

6.59 

7.18 

14.0 

6.11 

20.11 

4.55 

an 

1 

ToUL 


Centt. 
25. 32 
25.40 
24.96 
16.76 
16.46 
17.48 
13.77 
10.66 


'Considerable  differences  will  be  observed  between  the  sum  of  tbe  average  rail  and  ocean  steamer 
>Umaail  tbo  somof  tbe  average  lake.  Erie  Canal,  and  ocean  steamer  rates  between  Chicago  and  Liver- 
psl,  (Qcb  differences  ranging  from  4.8  cents  to  6  5  cents.  This  is  explained  as  follows :  First,  the  lake^ 
Ene  Caasl.  and  Hudson  River  rates  are  only  for  the  season  of  inland  navigation,  viz :  From  May  w 
IFertoiber,  wlien  the  rail  rates  are  usually  lowent ;  second,  the  rail  rates  in  the  table  are  schedule  rat ea^ 
vkirii  have  from  time  to  time  been  departed  fh>m  during  railroad  wars.  Tho  exact  average  of  tbe 
ndl  rates  which  have  actually  been  charged  can  not,  therefore,  be  stated.  On  the  other  hand,  the  laJce, 
arte  Canal,  and  Hodson  River  rates  are  snlt)<^<^t  to  a  small  addition  for  marine  insurance,  amounting  t» 
>kint|eeBt. 
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The  State  Engiueer  of  New  York  (luterstate  Gommerce  Beport,  p§| 
172)  gives  0.27  cent  per  ton-mile  as  the  average  rate  of  canal  freigd 
in  1884.  ; 

The  following  table,  derived  from  report  of  Senate  Select  Committi^ 
on  Interstate  Gommerce,  page  246,  shows  the  present  relation  of  Hi 
Erie  Ganal  and  the  trnnk  lines  as  grain  and  flour  carriers  to  New  Yod 
City: 

Table  7. 


Yeftr, 


1878 
1870 
1680 
1881 
1882 
1883 
«1884 


203,000,000 
332,000,000 
841,000,000 
267,000,000 
211.000,000 
244.000,000 
225,000.000 


i 
I 

i 
I 
t 
s 
I 


From  this  table  it  is  seen  that  for  these  years  the  canal  has  carried 
to  New  York  from  four  to  seven  tenths  as  much  grain  and  flour  as  all 
the  trunk  lines  combined,  and  hence  that  its  rates  must  powerMly  in* 
fluence  those  of  the  trnnk  lines. 

Another  evidence  of  the  influence  of  the  water-way  between  Chicago 
and  New  York  on  freight  rates  may  bo  had  by  comparing  average 
freight  rates  per  ton-mile  on  two  great  roads  running  east  from  Chi- 
cago and  in  immediate  competition  with  the  lakes  with  two  great  roadi 
running  west  and  northwest  from  Chicago  without  water  competitioiL 

The  data  are  from  Poor's  Eailroad  Manual,  1886,  for  1885. 

Table  8. 


Tear. 


Lake  Shore 

Railroad, 
average  rates 
per  ton>mile. 


1881 
1882 
1883 
1884 
1865 


CentM. 
0.62 
0.63 
0.73 
0.65 
0.55 


Michigan 

CentralKail- 

road,  aver* 

age  rates 
per  ton-mile. 


Oentt. 
0.72 
0.77 
0.83 
0.05 
0.66 


Hilwankee 
and  Saint 

Paul    Bail- 
road.  ATor- 

ago  rates  per 
ton-mile. 


CmUs, 
1.70 
1.48 
1.39 
1.20 
1.28 


Korthwtrt; 
emBailzMd, 

aToragenJ* 
pertoD-iDUft 


Oenft 


19 


This  table  shows  that  rates  charged  on  the  £rst  two  roads  running 
out  of  Chicago  for  five  years  past  have  been  about  one-half  those 
charged  on  the  other  two.  A  part  of  this  difference  must  be  due  to  the 
regulating  effect  of  the  water-way  through  the  lakes. 
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k  This  effect  again  appears  in  the  following  table  £rom  the  report  of 
Rnde  of  Minneapolis,  December  31,  1885 : 


Kable 


9. — Tariff  rates  per  100  pounds  on  grain  and  flour  from  Chicago  and  Minneapolis  to 

New  York  during  the  year  1885. 


Date. 


1  to  Mar.  10.. 
Slar.lOtoApr.  28. 
^pr.Stolliyl.. 
■tyltoMayie.. 
]UTl6toJQiw5.. 
iae5to  July  1... 
J^ltoJnlyU.. 
My  13  to  A  ag.  14. 
Aug.  14  toAng.  17 
Aug.  17  to  Aug.  28 


From 
Chieago. 

From 
Minne* 
apoli«. 

.25 

.42i 

.26 

.374 

.16 

.324 

.15 

.30 

.124 

.274 

.13 

.28 

.15 

.30 

.20 

.35 

.15 

.30 

.20 

.35 

Date. 


Ang.  28toSept.l.. 
Sept.  1  to  Sept.  2... 
Sept.  2  to  Sept.  0... 
Sept  0  to  Sept  16 . . 
Sept.  10  to  Sept  18. 
Sept  IStoOot  1... 
Oct.  1  to  Nov.  23  .., 
Nov.  23  to  Dec.  1 ... 
Deo.  1  to  Dec.  81  ... 


From 
Mliioe- 
apolis^ 


.30 

.27 

.274 

.25 

.27 

.2& 

.35> 

.40 

.42i 


The  shortest  distance  by  rail  from  Minneapolis  to  Chicago  is  420  miles,. 
ftDd  thence  to  New  York  is  912  miles.  It  is  seen  thatfor  about  half  the 
period  of  navigation  the  tariff  rates  were  as  low  or  lower  from  Ghicago- 
to  New  York  than  from  Minueapolis  to  Chicago.  It  might  be  supposed 
since  Minneapolis  is  bat  150  miles  from  Dulnth,  from  which  point  the 
water  rates  to  New  York  are  about  the  same  as  from  Chicago,  that 
the  Dolath  ronte  would  act  as  a  regulator  on  rates  to  Chicago.  But 
(testimony  on  interstate  commerce,  page  1250)  rail  rates  to  Duluth  were 
12^  cenfs  per  100  (June  24, 1885)  for  150  miles,  while  they  were  but  1& 
cents  to  Chicago,  420  miles.  Mr.  Pillsbury  testified  that  he  thought  the 
Dalath  road  would  make  its  rate  7^  cents,  but  was  compelled  by  the 
other  roads  to  keep  it  up. 

From  the  above  table  it  is  seen  that  September  9  to  16, 1885,  the 
late  from  Minneapolis  to  New  York  was  25  cents  per  100  pounds.  If 
at  this  time  the  rate  from  Minneapolis  to  Duluth  was  12^  cents,  then  at 
the  tariff  rate  it  cost  as  much  to  carry  a  bushel  of  wheat  from  Minne- 
apolis to  Duluth  by  rail,  150  miles,  as  to  carry  it  from  Duluth  to  New 
Ywk. 

For  the  last  few  years  the  competition  between  the  trunk  lines  has- 
been  so  fierce  and  prices  have  been  so  low  that  it  is  not  probable  lower 
ireigfat  rates  by  rail  between  Chicago  and  New  York  will  soon  be  seen. 

Bamming  up  the  preceding  discussion,  we  may  take  0.50  cent  per  ton 
per  mile  as  about  the  minimum  rate  at  which  grain  in  large  quantities 
ean  be  carried  by  rail  at  a  profit  on  the  average  railroad,  and  0.40  cent 
for  the  most  favored  road ;  about  0.27  cent  as  the  rate  for  the  Erie  Ca- 
nal ;  about  0.08  cent  as  the  rate  at  long  distances  on  the  lakes. 

These  figures  sufiOiciently  show  that  railroads  can  not  successfully  com- 
pete with  the  water-way  from  Chicago  to  New  York,  nor  with  the  Erie 
Caoal,  in  the  carriage  of  large  freights  of  low  value  per  pound,  except 
in  cases  where  rapid  transit  is  an  important  element.  It  is  often  as- 
serted that  the  railroads  have  destroyed  the  importance  of  the  Erie 
Canal  as  a  grain  carrier.  TaSble  7,  already  given,  shows  the  incorrect^ 
ness  of  such  an  idea. 

Having  considered  freight  rates  by  water  and  by  rail  east  from  Chi- 
cago, it  is  now  necessary  to  examine  rates  on  the  Mississippi  Biver  lines, 
if  the  nennepin  Canal  were  built,  much  of  the  freight  passing  through^ 
it  voold  also  move  on  the  Mississippi  Biver,  and  the  rates  at  which 
freight  coald  be  carried  on  that  river  would  largely  influence  the  use  of 
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the  canal.    Mr.  J.  F.  Barker,  general  freight  agent  of  the  Saiut 
and  Saint  Paul  Packet  Company,  informs  the  Board  (September 
1886),  that  the  rates  on  grain  that  have  prevailed  for  the  last 
years  from  Saint  Paul  to  Hock  Island  are  12^  cents  per  hundred, 
from  Saint  Pa^l  to  Saint  Louis,  15  cents.    Mr.  E.  M.  Dickey,  superiiK 
tendent  of  the  "  Diamond  Jo  Line"  (October  4,  1886),  states  : 

Our  average  rate  from  Saint  Paul  ta  Rock  Island  on  tbis  commodity  (grain)  w€>ald 
be  about  10  cents  per  100  pounds,  and  from  Saint  Paul'  to  Saint  Louis  V^i  cenis  to  15 
cents.     •    *    • 

Average  rate  on  freight  shipped  from  Eock  Island  in  1885  was  15 
centa  per  100  pounds. 

Average  rate  on  freight  shipped  to  Eock  Island  in  1855  was  11  cents 
per  100  pounds. 

In  giving  the  averages  of  freight  rates  to  Eock  Island,  he  adds : 

These  averages  are  of  course  on  business  largely  local,  and  in  most  cases  of  cooraa 
in  small  lots.  There  has  been  little  through  business  to  or  from  Rock  Island  for 
some  years.  Large  shipments  of  through  freight  would  mat-erially  reduce  this 
average. 

The  rate  of  12^  cents  per  hundred  from  Saint  Paul  to  Saint  Loais,  a 
distance  of  700  miles  by  river,  is  0.40  cent  per  ton-mile  and  15  cents  is 
0.48  cent. 

From  the  accompanying  letter  from  Maj.  A.  Mackenzie  (Appendix 
No.  2)  it  will  be  seen  that  3^  feet  of  water  may  be  expected  Irom  Saint 
Paul  to  Eock  Island  during  the  season  of  navigation,  and  that  6  feet 
may  be  expected  about  one-half  of  that  season.  The  end  now  in  view 
in  improving  the  Opper  Mississippi  is  to  obtain  6  feet  from  Saint  Paul 
to  Saint  Louis.  Even  as  the  river  now  is,  with  a  depth  almost  always 
exceeding  4  feet,  its  freedom  from  locks  and  its  great  width  allowing 
high  speeds,  there  can  be  no  doubt  if  a  large  amount  of  freight  oflfered 
itself  for  carriage  that  greater  facilities  in  handling  would  develop  them- 
selves and  that  competition  would  reduce  the  existing  minimum  rate  of 
0.40  cent  to  that  of  the  Erie  Canal,  or  to  about  0.30  cent  per  ton  mile* 

When  the  low- water  depth  of  G  feet  is  obtained  from  Saint  Paul  to  the 
western  terminus  of  Hennepin  Canal,  barges  loaded  with  400  to  600 
tons  could  be  used  in  place  of  the  canal- boats  of  240  tons  on  the  Erie 
Canal. 

The  locks  on  a  canal  fix  the  size  of  the  boats  using  it.  On  the  Erie 
Canal  the  locks  are  110  feet  by  18  feet  by  7  feet  The  canal-boats  can 
carry  240  tons.  On  the  proposed  Hennepin  Canal  and  the  enlargement  of 
the  Illinois  and  Michigan  Canal,  the  locks  are  to  be  170  feet  by  30  feet  by 
7  feet,  and  to  admit  barges  that  can  be  loaded  to  600  tons.  With  the 
Upper  Mississippi  improved  to  6  feet  depth,  rates  through  it  and  the 
canals  to  Chicago,  without  toll,  should  sink  to  0.20  cent  per  per  ton-mile. 

These  considerations  lead  the  Board  to  the  conclusion  that  if  a  hirge 
business  should  be  developed,  grain  can  be  carried  by  the  canal  from 
the  Mississippi  to  Chicago  at  0.20  to  0.30  cent  per  ton-mile.  The  dis- 
tance by  the  shortest  raU  route  from  Saint  Paul  to  Chicago  is  410  miles. 
The  distance  by  the  proposed  water  route  from  Saiut  Paul  to  Chicago 
is  about  530  miles.  At  0.2  cent  per  ton-mile  the  freight  would  be  $1.06 
per  ton,  or  4.7  cents  per  hundred  pounds. 

It  has  already  been  seen  that  in  the  summer  of  1885  rail  rates  on 
grain  from  Saint  Paul  to  Duluth  were  12^  cents  and  to  Chicago  15  cents 
per  100  pounds.  Hence,  even  if  the  cost  of  transportation  on  a  water- 
way from  Saint  Paul  to  Chicago,  much  larger  than  the  Erie  Canal,  were 
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l^reat  as  on  tbe  Erie  CaDal  for  some  years  past,  say  about  0.30  cent 
ton-mile  and  one- half  greater  than  has  been  taken  above,  this  woald 
raise  it  to  7  cents  per  100  pounds  from  Saint  Paul  to  Chicago. 
b  a  rate  wonld  compel  a  large  reduction  in  the  rail  rates  from  Saint 
1  to  Dnlath  and  Chicago  on  grain.  Grain,  however,  is  not  the  only 
igbt  which  can  be  profitably  transported  by  water. 
The  report  of  the  Duluth  Board  of  Trade,  1885,  gives  372,000  tons  ot 
I  as  received  there  by  lake  in  1884,  and  595,000  in  1885,  freight  rates 
BofiGEdo  being  in  some  cases  as  low  as  25  cents  per  ton.  From  the 
,rt  of  the  Chicago  Board  of  Trade,  1885,  page  158,  it  appears  that 
|B^,000  tons  of  coal  were  shipped  from  there  by  the  Chicago  and  North- 
I'Vestem,  the  Milwaukee  and  Saint  Paul,  and  the  Chicago,  Burlington 
[ind  Qaiucy  railroads. 

I  How  mach  of  this  coal  goes  west  to  or  beyond  the  Mississippi  is  un- 
known, bat  there  is  undoubtedly  a  large  amount. 
I  The  Chicago,  Milwaukee  and  Saint  Paul  tariff  rate  of  December  1, 
1885,  on  soft  coal  in  carloads  from  Chicago  to  the  Mississippi  at  Sa- 
'  tannah,  was  f  1.75  per  ton.  It  could  be  carried  via  the  proposed  Hen- 
I  nepiD  Canal,  if  in  large  quantities,  at  50  cents. 

The  use  of  anthracite  coal  along  the  Mississippi  and  west  of  it  is  re- 
'  ported  to  be  rapidly  increasing.    If  the  freight  on  it  from  Chicago  to 
the  Mississippi  could  be  reduced  by  $1  per  ton,  this  increase  would 
doubtless  be  still  more  rapid. 

Any  Ireight  whose  value  per  pound  is  small  and  which  does  not  need 
npid  transit  would  be  affected  in  the  same  way  as  coal. 
:  Thus  far  the  water  route  from  Chicago  to  the  Mississippi  has  only 
iMen  considered  as  affecting  rates  from  points  on  the  Mississippi  to 
puDts  on  the  lakes.  The  great  railroads  running  west  from  Chicago 
mch  far  into  the  grain  regions  west  of  the  Mississippi,  and  were  the 
vater-ways  constructed,  they  might  make  rates  to  the  Mississippi  so 
nearly  equal  to  those  to  Chicago  that  shippers  would  find  no  advantage 
IB  shipping  to  tbe  Mississippi  and  thence  by  water  to  Chicago. 

The  railroads  would  have  power  to  do  this ;  but  the  danger  of  hostile 
l^slation  would  make  the  wisdom  of  such  a  policy  doubtful. 

it  therefore  seems  probable  that  tbe  influence  of  this  water-ioute 
would  be  felt  far  west  of  the  Mississippi. 

The  Board,  therefore,  reports  that  in  it«  opinion  the  water-way  from 
Chicago  to  the  Mississippi  Eiver  will  be  valuable  and  useful  to  narviga- 
tion;  that  it  will  give  a  water-way  from  Chicago  to  Saint  Paul,  over 
which  freights  of  Tow  cost  per  pnund  and  not  demanding  the  most  rapid 
transit  can  be  transported  at  rates  much  below  existing  rates  by  rail, 
and  that  the  influence  of  this  water-way  in  reducing  rates  of  freight 
will  probably  extend  west  of  the  Mississippi. 

The  Board  is  also  of  the  opinion  that  the  benefits  to  the  people 
affected  by  it  will  exceed  the  cost  of  its  construction,  as  specified  here- 
after. 

The  general  conclusions  of  the  Board  as  to  the  *' usefulness  to  navi- 
gation" of  this  water-way  having  been  given,  it  remains  to  consider 
the  details  of  the  two  parts,  namely,  the  Hennepin  Canal  and  the  Illi- 
iiais  and  Michigan  Canal. 

HENNEPIN  CANAL. 

The  water-route  from  Lake  Michigan  to  the  Mississippi  River  is,  from 
Chicago,  through  the  Illinois  and  Michigan  Canal,  97  miles,  to  La  Salle, 
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on  the  Illinois  Biver,  thenco  17  miles  down  the  Illinois  Biver,  and  thenoj 
to  the  Mississippi  Biver  by  the  proposed  Hennepin  Canal.  A  few  milei 
below  La  S^lle  and  3  miles  above  Hennepin,  111.,  the  Illinois  Biver,  whici 
above  has  been  flowing  westward  toward  the  Mississippi  Biver,  makes  i 
sudden  bend  to  a  nearly  southerly  course,  almost  parallel  for  many  milei 
to  that  of  the  Mississippi  Biver,  and  at  a  distance  from  it  of  50  or  ft 
miles. 

Many  years  ago  it  was  proposed  to  connect  the  Mississippi  Biver  ii 
the  vicinity  of  Bock  Island  with  the  Illinois  Biver,  at  or  near  Heooe 
pin,  by  means  of  a  canal.  The  history  of  the  surveys  of  different  routes 
may  be  found  in  a  report  by  Maj.  W.  H.  H.  Beuyaurd,  Corps  of  En 
gineers,  U,  S.  A.,  published  in  the  Beport  of  the  Chief  of  Engineers,  U. 
S.  A.,  for  1883.  From  this  report  it  appears  that  Mr.  J.  O.  HudnotI 
made  a  survey  in  1866,  for  private  parties,  of  a  canal- route  from  Henne- 
pin to  Watertown,  on  the  Mississi])pi  Biver,  with  a  feeder  from  Bock 
Biver,  at  Bixon.  An  estimate  was  made  of  $4,500,000,  for  a  canal  60 
feet  wide  at  the  water-surface,  6  feet  deep,  and  with  locks  150  feet  by 
21  feet. 

In  1870  the  Government  first  had  a  survey  made  by  Mr.  G.  P.  Low, 
under  General  Macomb's  directions.  The  route  for  canal  and  feeder 
was  nearly  that  followed  by  Mr.  Hudnutt.  The  estimated  cost  of  a  ship- 
canal  8  feet  deep  and  160  feet  wide  at  tbe  water- line,  with  locks  350  feet 
by  75  feet,  with  feeder  7  feet  deep  and  140  feet  wide,  was  $12,479,693. 

In  1874  an  estimate  was  made  of  $i  ,541,000  for  a  canal  along  the  same 
route,  but  with  locks  only  170  feet  by  30  feet.  Under  the  act  of  Con- 
gress passed  August  2, 1882,  a  resurvey  was  made  under  the  direction 
of  Maj.  W.  H.  H.  Benyaurd,  several  routes  being  included. 

Beginning  on  the  Illinois  Biver,  If  miles  above  Hennepin,  the  roatea 
were  common  for  25  miles,  to  where  the  Dixon  feeder  enters  the  caaai, 
the  best  route  for  ascending  205  feet  from  the  Illinois  Biver  to  thesam- 
mit  being  through  the  valley  of  Bureau  Creek.  From  the  feeder  west 
diverging  routes  were  surveyed  to  near  Albanv,  on  the  Mississippi 
Biver,  via  the  Marais  d'Osier,  and  to  Watertown,  on  the  Mississippi. 
These  routes  were  called  tbe  Marais  d'Osier  and  the  Watertown  routes 
respectively. 

The  length  of  each  route  is  64  miles.  From  the  58th  mile  on  tbe 
Watertown  route  a  line  to  Bock  Island  was  surveyed.  It  enters  Green 
Biver  at  the  69th  mile,  follows  it  to  its  junction  with  the  Bock  Biver, 
then  follows  the  latter  to  Milan,  when  it  crosses  the  low  point  separating 
the  Mississippi  from  the  Bock  Biver.  Its  total  length  is  74.5  miles. 
The  common  lockage  in  ascending  from  the  Illinois  Biver  to  the  sam- 
mit  level  is  205  feet.  In  going  west  the  descending  lockage  by  the 
Marais  d'Osier  route  is  75  feet-;  by  tbe  Watertown  route  86  f©et ;  by  the 
Bock  Island  route  101  feet. 

Supplementary  surveys,  made  in  1885-'86,  were  reported  March  6, 
1886,  by  Maj.  T.  H.  Handbury,  Corps  of  Engineers,  U.  8.  A.  (Ex.  Doc, 
page  117,  House  Beport,  Forty-ninth  Congress,  first  session).  Thesead- 
ditional  surveys  related  to  modifications  of  the  Watertown  and  Rock 
Island  and  routes.  A  part  of  the  new  Watertown  route  lies  a  few  mUes 
to  the  north  of  the  old  route  running  via  Penny's  Slough.  When  this 
new  line  strikes  Penny's  Slough  the  new  Bock  Island  line  leaves  it,  fol- 
lowing the  Bock  Biver  to  the  vicinity  of  Milan  and  then  crossing  to  the 
Mississippi  Biver. 
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The  following  table,  extracted  from  Major  Handbary's  report,  gives 
the  estimated  cost  of  the  different  routes : 

Table  10. 

lUrmis  d'Oftier  ronte,  distance  64  miles: 

Estimated  oost  of  oonstmction  of  canal,  including  right  of  way ...  (o,  811, 367. 50 
Estimated  cost  of  maintenance  and  ordinary  repairs  annually ....  88, 600. 00 

Oatfit  of  dredges,  etc .* 36,000.00 

"Watertown  route  (via  Qreen  River),  distance  65.2  miles: 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 7,207,646.88 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually 91, 245. 00 

Outfit  of  dredses,  boats,  etc 36,000.00 

Watertown  route  (via  Penny's  Slough),  distance  64.9  miles : 

Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 6,306,552.83 

Estimated  cost  and  maintenance  and  ordinary  repairs  annually. . .  90, 000. 00 

Outfit  of  dredges,  boato,  etc 36,000.00 

Sock  Island  route  (via  Green  River)  revised,  distance  74.5  miles : 
Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 6,709,836.00 

Estimated  cost  and  maintenance  and  ordinary  repairs  annually.. .         94, 820. 00 

Outfit  of  dredges,  boats,  etc 36,000.00 

Roek  Island  route  (via  Penny's  Slough  and  Rock  River),  distance  77 
miles: 
Estimated  cost  of  construction  of  canal  and  feeder,  including  right 

of  way 6,524,052.61 

Estimated  cost  of  maintenance  and  ordinary  repairs  annually  ....  84, 000. 00 

Outfit  of  dredges,  boats,  ete 36,000.00 

The  lenj^h  of  the  feeder  from  Rock  River  at  Dixon  is  37  miles,  and 
its  estimated  cost,  included  in  the  above 1,664,117.50 

The  estimates  are  for  a  canal  SO  feet  wide  at  the  water-surface,  7  feet 
deep,  and  with  locks  170  feet  by  30. 

It  will  be  seen  from  the  brief  history  now  given  that  many  surveys 
have  been  made.  Although  further  surveys  would  necessarily  be  made 
before  adopting  a  final  and  exact  location  for  construction,  it  is  not 
probable  that  routes  much  more  favorable  can  be  found. 

There  seems  no  doubt  as  to  the  proper  location  of  the  eastern  end  of 
the  Hennepin  Canal. 

It  is  approximately  fixed  by  the  great  bend  in  the  Illinois  Biver  and 
the  valley  of  Bureau  Creek,  which  enters  the  Illinois  River  near  Heu- 
.  nepin,  furnishes  a  route  by  which  the  canal  can  climb  up  to  the  summit, 
2CK>  feet  above  the  Illinois  Biver. 

Of  the  various  routes  from  this  summit  level  that  by  Marais  d'Osier 
is  the  cheapest.  But  as  strong  interests  desire  a  different  route,  an 
examination  of  the  principal  ones  is  necessary. 

It  is  evident  that  the  canal  should  be  so  located  as  to  give,  on  the 
whole,  the  cheapest  transportation  to  the  aggregate  freight  that  is  to  pass 
through  it.  Its  through  freight  eastward  will  probably  be  derived  from 
the  portion  of  the  Mississippi  between  Saint  Paul  and  Keokuk,  which  are 
508  miles  apart.  Keokuk  is  124  miles  below  Bock  Island  and  149  miles 
from  the  mouth- of  the  Illinois  Biver.  In  view  of  the  greater  ease  in 
moving  freight  down-stream  rather  than  up,  and  of  the  more  facile  nav- 
igation in  the  Illinois  Biver  than  in  the  Hennepin  Canal,  Keokuk  may 
Iw  taken  as  the  southern  iK)int  on  the  Mississippi  from  which  freight 
might  go  to  Chicago  through  the  Hennepin  Canal.  Below  this  point 
the  Illinois  Biver  would  be  used. 

The  northern  limit  is,  of  course,  Saint  Paul,  384  miles  by  river  from 
Bock  Island. 
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Even  if  as  mach  freight  would  pass  through  the  Hennepin  Canal 
from  the  lower  half  of  this  stretch  of  50S  miles  from  Keokuk  to  Saint 
Paul  as  from  the  upper,  the  western  terminus  of  the  canal  should  be 
as  near  the  middle  of  the  stretch  as  praticable,  which  would  carry  the 
terminus  far  above  Eock  Island.    In  fact,  if  the  canal  accomplishes 
what  is  hoped  for  it,  the  larger  part  of  its  business  will  come  from  points 
above  Bock  Island.    This  larger  business  should  then  have  the  shortest 
route  to  Chicago,  and  it  would  be  unjust  to  lengthen  its  route  to  accom- 
modate a  small  part  of  its  business.    The  two  points  which  have  strong 
claims  for  the  location  of  the  western  terminus  of  the  canal  are  Bock 
Island  for  the  Bock  Island  route,  and  a  point  2  miles  below  Albany  for 
the  Marais  d'Osier  route.    Albany  is  about  30  miles  above  Bock  Island, 
and  the  route  from  points  above  it  to  Chicago  is  40  miles  shorter  by  the 
Marais  d^Osier  route  than  by  the  Bock  Island  route. 

If  the  Bock  Island  terminus  were  selected,  all  business  from  ap  the 
river  would  have  in  this  additional  40  miles  to  descend  the  Bock  Island 
Bapids  and  then  lock  up  26  feet  to  get  back  to  the  level  of  the  Marais 
d'Osier  route. 

For  freight  bound  west  the  objection  to  the  Bock  Island  roate  woald 
be  that  it  would  give  to  all  freights  for  points  above  Albany  the  increase 
in  lockage  and  distance  already  mentioned,  and  30  miles  of  the  increased 
distance  would  be  upstream  and  over  the  Bock  Island  Bapids. 

If  the  canal  is  to  do  a  large  business,  the  bulk  of  its  freight  shonld 
not  be  subjected  to  this  detour  past  Bock  Island. 

In  this  discussion  as  to  termini  it  has  been  tacitly  assumed  that  the 
canal  will  do  a  business  large  enough  to  develop  all  the  terminal  facili- 
tiOsS  it  may  need  for  transacting  its  business. 

If  its  business  were  a  local  one  an^l  a  small  one,  as  would  be  the  case 
if  Bock  Island,  Moline,  and  Davenport  freight  formed  a  considerable 
portion  of  its  whole  freights,  there  would  be  a  decided  advantage  in 
having  its  terminus  at  Bock  Island,  which  could  easily  supply  terminal 
facilities  and  give  it  local  trade.  But  in  that  case  it  would  lose  its 
strongest  claim  for  being  built  by  the  United  States. 

The  Wat-ertown  route  has  its  terminus  intermediate  between  the  other 
two;  situated  on  the  rapids,  its  approaches  are  bad,  and  this  route 
from  Saint  Paul  to  Chicago  is  21  miles  longer  than  the  Marais  d'Osier 
route. 

In  view  of  all  the  circumstances  of  the  case  the  Board  prefers  the 
Marais  d'Osier  route.    This  route  is  ti4" miles  long  between  the  Illinois' 
Biver  near  Hennepin  and  the  Mississippi  Biver  near  Albany. 

The  dimensions  proposed  for  it  by  Major  Benyaurd,  and  which  seem 
judicious,  are,  locks  170  feet  by  30  feet  by  7  feetj  width  of  canal  at 
water-surface,  80  feet;  ascending  lockage  from  Illinois  Biver  to  summit 
level,  205  feet  by  23  locks,  descending  lockage  to  the  Mississippi  Biver 
near  Albany,  76  feet  by  8  locks;  feeder  from  Dixon,  III.,  37  miles  long. 

It  seems  not  improbable  that  surveys  for  the  precise  and  final  loca- 
tion may  indicate  a  line  near  the  junction,  with  the  feeder  somewhat 
further  north,  thus  shortening  the  feeder  and  perhaps  slightly  reducing 
the  cost. 

Such  surveys  would  be  made  after  the  construction  of  the  canal  was 
decided  on. 

Estimated  cost  of  the  Hennepin  Canal,  $5,811,367.50. 

(For  further  details  see  Major  Benyaurd's  report  in  Beport  Of  Chief 
of  Engineers  for  1883.) 

Objections  have  been  raised  to  the  Marotis  d'Osier  route  on  account 
of  the  overflow  at  its  western  ends,  at  times,  by  the  Mississippi. 
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These  objections  are  nnimportaut  in  comparison  with  the  advantage 
of  this  roate. 

ILLINOIS  AND  HIOHIGAN  CANAL. 

The  following  condensed  history  of  the  inception  and  construction  of 
the  Illinois  and  Michigan  Canal  is  mainly  taken  from  Appendix  A  to 
tiie  report  of  General  J.  H.  Wilson  and  Mr.  William  Gooding  upon  the 
sarvey  of  the  Illinois  River,  dotted  December  17, 1867.  (See  Annual 
Beport  of  the  Chief  of  Engineers,  1868,  pages  454  and  455.) 

Very  soon  after  Illinois,  became  a  State  steps  were  taken  to  secure 
the  construction  of  a  canal  *' between  the  navigable  waters  of  the  Illi- 
nois  River  and  Lake  Michigan,"  and  as  early  as  18£2  Congress,  by  act 
approved  March  30  of  that  year,  authorized  the  State  "to  survey  and 
mark  through  the  public  lands  of  the  United  States  the  route  of  the 
canal  connecting  the  Illinois  Eiver'with  the  southern  bend  of  Lake 
Michigan,"  and  90  feet  on  each  side  of  said  canal  were  reserved  from 
sale  for  canal  purposes. 

This  reserve  was  doubtless  made  mainly  for  the  purpose  of  future 
enlargement,  as  it  is  not  to  be  supposed  that  the  State,  in  its  infancy, 
voald  make  an  improvement  of  sufficient  capacity  to  meet  the  wants 
of  the  country  when  its  resources  should  be  developed. 

By  act  of  the  general  assembly  of  the  State  of  Illinois  approved  Feb- 
mary  14, 1823^  a  board  of  commissioners  was  appointed  and  instructed 
to  have  the  ronte  of  the  canal  surveyed  and  the  cost  of  the  work  esti- 
mated and  reported  to  the  general  assembly. 

They  were  further  instructed  *'  to  invite  the  attention  of  the  govern- 
ors of  the  States  of  Ohio  and  Indiana,  and,  through  them,  the  legisla- 
tures of  their  respective  States,  4^o  the  importance  of  improving  and 
oonneeting  the  navigation  of  the  Wabash  and  Maumee  rivers  by  canal 
eommnnications,"  thus  indicating  in  some  degree  the  extent  of  the  water 
commnnications  of  which  this  particular  canal  was  to  form  part. 

In  1825,  in  accordance  with  this  act,  five  plans  were*snbmitted.by 
the  board  of  commissioners,  the  estimates  varying  from  $639,000  to 
t716,000. 
By  act  of  Congress  approved  March  2, 1827,  the  United  States — 

Granted  to  tbe  State  of  Illinois^  for  the  porpORe  of  aiding;  the  said  State  in  opening  a 
c&aal  to  QQite  the  waters  of  Illinois  River  with  those  of  Lake  Michigan,  a  quantity  of 
land  eqnai  to  one-half  of  five  sections  in  width  on  each  side  of  said  canal,  and  reserv- 
ing each  alternate  section  to  the  United  States,  to  be  selected  by  the  Commissioner 
of  the  Land  Office,  under  the  direction  of  the  President  of  the  United  States,  from  one 
end  of  the  said  ca:ial  to  the  other ;  and  the  said  lands  shall  be  subject  to  the  disposal 
of  tbe  legislature  of  the  said  State,  for  the  purpose  aforesaid,  and  no  other :  Provided, 
That  tbe  said  canal,  when  completed,  shall  be  and  forever  remain  a  public  highway 
for  the  use  of  the  Government  of  the  Unlt«d  States,  free  from  any  toll  or  other  charge 
whatever,  for  any  property  of  the  United  States,  or  persons  in  their  service  passing 
through  the  same :  Protidedy  That  said  canal  shall  be  commenced  within  live  years, 
ud completed  in  twenty  years,  or  the  State  shall  be  bound  to  pay  to  the  United 
.  States  tbe  amount  of  any  lands  previously  sold,  and  that  the  title  to  purchasers  under 
the  State  shall  be  valid. 

This  grant  amounted  to  284,000  acres. 

By  act  of  Congress  approved  March  2, 1833,  the  foregoing  act  was 
amended  to  permit  the  State  of  Illinois  to  use  and  dispose  of  the  lands 
granted  *^  for  the  purpose  of  making  a  railroad  instead  of  a  canal,  as  in 
said  act  contemplated; "  and  the  time  for  commencing  and  completing 
vas  extended  five  years. 

Bection  2  of  an  act  of  Go^igress  approved  A  ngust  29, 1842,  anthorized 
tbe  governor  of  the  State  of  Illinois  *'  to  eause  to  be  selected,  fVom  any 
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of  the  QDSold  pablio  lands  in  that  State,  not  subject  to  the  right  of  pi 
emption,  the  quantity  of  5,760  acres,  in  lieu  of  "  lands  theretofore  sej 
lected  under  the  act  of  March  2, 1827,  '<  but  ^hich  had  been  sold  am 
patented  to  individuals  by  the  United  States  before  the  location  by  tbt 
said  State  had  been  approved." 

By  act  of  Congress  approved  August  3,  1854,  the  governor  of  thej 
State  of  Illinois  was  '^  authorized  to  cause  to  be  select^  the  balance 
the  land  to  which  that  State  is  entitled  imder  the  i)rovisions  of  the  acti 
of  the  second  of  March,  eighteen  hundreu  and  twenty-seven,"  from  any' 
public  land  in  said  State  subject  to  private  entry,  to  complete  an  amoant* 
equal  to  one  half  of  five  sections  in  .width  on  each  side  of  the  canal. 

Somewhat  over  32,000  acres  were  selected  under  this  authority. 

It  will  be  seen  from  the  foregoing  that  Congress  has,  by  successive 
acts  through  a  series  of  years,  recognized  the  importance  of  the  Illinois 
and  Michigan  Csnal. 

By  act  of  the  general  assembly  of  the  State  of  Illinois  approved 
January  22,  1829,  a  new  board  of  canal  commissioners  was  authorized 
to  commence  the  construction  of  a  canal  and  to  dispose  of  the  lauds 
granted  by  the  United  States  to  provide  means  with  which  to  carry  on 
the  work. 

Under  the  proviso  of  section  2  of  said  act  surveys  were  made  in  1S30 
by  a  party  of  engineers  acting  under  the  War  Department.  Their  in- 
vestigations, however,  were  mostly  confined  to  the  practicability  of  the 
canal,  supply  of  water,  etc. 

In  1833  other  surveys  and  estimates  were  made  under  authority  of 
the  State,  as  provided  in  the  act  of  the  general  assembly  approved 
February  15, 1831,  and  the  engineers  estimated  the  cost  of  constructing 
a  canal  40  feet  wide  and  4  feet  deep  at  $4,043,000. 

It  was  not  until  1836,  however,  thai  efficient  measures  were  adopted 
for  the  prosecution  of  the  work. 

Under  act  of  the  general  assembly  approved  January  9,  1836,  a  new 
board  of  canal  commissioners  was  organized,  with  authority  to  con- 
struct the  canal,  and  Mr.  William  Gooding  was  appointed  engineer. 

An  accurate  survey  was  made  and  estimates  furnished  by  him  of  the 
probable  cost  of  a  canal  6  feet  deep,  60  feet  wide  at  surface,  36  feet 
wide  at  bottom  in  earth  excavation,  and  48  feet  in  rock,  with  locks  110 
feet  long,  18  feet  wide,  and  having  6  feet  of  water  on  their  miter-sills. 

Portions  of  the  work  were  put  under  contract  in  June  of  that  year, 
and  fair  progress  was  made  on  the  whole  line  until  1841,  when,  for  the 
want  of  adequate  means  on  the  part  of  the  State,  the  work  was  gradually 
suspended  until  March,  1843,  when  all  operations  ceased. 

The  act  of  the  general  assembly  approved  February  21, 1843,  known 
as  the  "  trust  law,"  provided  for  the  completion  of  the  canal  and  the 
payment  of  the  canal  debt. 

It  was  not  until  1845,  however,  that  operations  were  resumed,  bat 
after  resumption  the  work  was  carried  to  completion,  and  the  canal 
brought  into  use  in  the  spring  of  1848. 

It  was  intended  that  the  canal  should  extend  from  Bridgeport  to 
Ottawa,  but  the  southwestern  terminal  point  was  finally  located  in  the 
vicinity  of  La  Salle,  the  total'length  being  97.24  miles. 

The  capacity  of  the  canal,  as  completed  by  the  cdnal  trustees,  was  the 
same  throughout  as  that  fixed  when  work  was  commenced  in  1836,  bat 
a  material  change  was  made  in  the  reference  of  the  bottom  of  the  canal 
on  the  summit  division  to  bring  the  cost  of  the  canal  within  the  means 
provided  for  its  completion.  The  original  intention  was  to  «cut  down 
the  summit  between  Lake  Michigan  and  Lockport,  and  draw  throagb 
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^^  deep  cat "  a  Bopplj  of  water  from  the  lake  safficient  for  canal 
Instead  of  this,  the  canal  was  completed  for  about  26^  miles 
level,  averaging  9  feet  above  the  original  bottom,  and  water  sup- 
for  the  summit  by  means  of  the  Calumet  feeder,  16}  miles  long, 
by  pnmpiDg- works  at  Bridgeport, 
file  abandoDment  of  the  original  plan  of  the  '^  deep  cut "  involved  the 
ty  of  constructing  the  Kankakee  feeder,  which  is  received  into 
canal  jast  above  the  junction  ^f  the  Kankakee  andDes  Plaines  rivers. 
'  The  Chicago  River,  from  which  the  summit  level  received  a  consider- 
tfe  portion  of  its  water  supply  through  the  pumping- works  at  Bridge- 
fnrt,  has  always  been  the  receptacle  of  the  sewage  of  the  city.  With 
^  growth  of  the  city  the  foulness  of  the  river  increased  to  such  a  de- 
free  as  to  demand  the  adoption  of  some  plan  for  its  amelioration. 

This  resalted  in  the  act  of  the  general  assembly  of  the  State  of  Illi- 
ftoBS  approved  February  16, 1865,  entitled  «*An  act  to  provide  for  the 
Mipletion  of  the  Illinois  and  Michigan  Canal  upon  the  plan  adopted 
by  the  State  in  1836,"  the  object  of  which  was  to  obtain,  by  cutting 
iown  the  summit  level,  a  flow  of  water  from  Lake  Michigan  through 
Id  the  Illinois  River,  thus  cleansing  Chicago  River.  The  work  of  deep- 
ndng  the  summit  level  was  commenced  in  December,  1865,  and  con- 
iioiied  nntil  July,  1871,  when  it  was  completed,  the  average  vertical 
«at  being  about  8  feet ;  that  is  to  say,  from  2  feet  above  city  datum  (city 
dttum  is  low  water  of  1847  in  Lake  Michigan)  to  6  feet  below.  It  was 
intended  that  the  bottom  from  Bridgeport  to  Lockport  should  have  a 
M  of  3  feet. 

In  the  course  of  time,  from  caving  and  sliding  banks  and  from  other 
Ptoses,  the  canal  prism  was  considerably  reduced  and  the  flow  of  water 
greatly  diminished.  The  water  that  passed  Lockport,  Joliet,  and  other 
points  on  the  canal  Anally  became  so  offensive  that,  in  1881,  a  joint  reso- 
lution was  passed  by  the  legislature  of  Illinois,  under  which  the  city  of 
Cbicago  was  compelled  to  erect,  at  Bridgeport,  pumping-works  of  a 
opacity  of  at  least  60,000  cubic  feet  per  minute. 
The  lift  at  Bridgeport  varies  with  the  level  of  Lake  Michigan. 

DESCRIPTION  OF  THE   CANAL  AS  IT  NOW  EXISTS. 

The  Illinois  and  Michigan  Canal  commences  at  Bridgeport,  on  the 
8o«th  Branch  of  Chicago  River,  5  miles  from  Lake  Michigan  by  the 
coorse  of  the  stream. 

It  extends  thence  in  a  southwesterly  direction  97.24  miles,  and  ter- 
aioates  on  the  Illinois  River  near  La  Salle,  thus  completing  a  most  im- 
portant water-route  between  Lake  Michigan  and  the  Mississippi  Biver 
at  a  point  only  about  40  miles  above  Saint  Louis. 

The  canal  was  intended  to  be  60  feet  wide  at  the  water  surface,  48 
fret  wide  on  the  bottom,  with  locks  110  feet  long,  18  feet  wide,  and  hav- 
ing a  depth  of  6  feet  on  their  miter- sills.  Cross-sections  of  the  canal 
taken  from  recent  surveys  show  an  increased  width  at  the  water-sur- 
Idce,  caused  by  caving  and  sliding  in  of  the  side  slopes. 

Entrance  to  the  canal  at  Bridgeport  is  effected  through  a  lock,  the 
lift  of  which  varies  with  the  fluctuations  in  the  level  of  Lake  Michigan. 

All  levels  on  the  canal  are  referred  to  the  Chicago  city  datum,  which 
isiiie  low  water  of  1847. 

From  Bridgeport  the  summit  level  of  the  canal  extends  to  Lockport, 
a  distance  of  20^  miles,  where  Lock  Ko.  1  is  located,  with  a  lift  of  10.30 
feet  One  mile  beyond  No.  1  Lock  No.  2,  with  a  lift  of  9.65  feet,  is 
reached,  and  in  another  mile  Locks  No.  3  and  4,  with  lifts  respectively 
of  9.85  and  9.90  feet. 
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A  short  distance  below  ^o,  4  tbe  canal  enters  the  DesPlaines  Bixet^ 
which  is  ased  for  a  distance  of  2  miles.  Lock  Xo.  5,  having  a  lift  <l, 
10.10  feet,  is  located  on  the  right  bank  of  the  Des  Plaines,  IJ  miles  be-j 
low  No.  4. 

The  distance  from  Bridgeport  to  Lock  No.  5  is  33|  miles,  and  tliai 
surface  of  the  Avater  in  the  pool  above  it  is  42.08  feet,  the  combined 
lifts  of  the  locks  above  being  39,70. 

The  canal  leaves  the  river  at  a  point  some  3,000  feet  below  Lock  No.  5 
by  means  of  a  guard-lock,  the  lift  of  which  is  given  as  0.125  foot.  It 
then  continues  to  the  town  of  Channahon  (4oth  mile),  where  Lock  No. 
6,  with  a  lift  of  11.87  feet,  takes  it  into  the  Da  Page  Pond. 

Lock  No.  7,  with  a  lift  of  3.90  feet,  takes  the  canal  from  the  Du  Page 
River,  and  at  the  48th  mile  it  is  joined  by  the  Kankakee  feeder. 

Three-quarters  of  a  mile  below  the  aqueduct  the  Des  Plaines  and 
Kankakee  unite  to  form  the  Illinois. 

Crossing  the  Au  Sable  Kiver,  Lock  No.  8,  with  lift  of  6.55  feet,  is 
reached  at  the  53d  mile. 

At  Marseilles,  near  the  75th  mile,  the  canal  passes  through  two  locks, 
the  lifts  of  which  are  833  feet  each.  Fox  River  is  crossed  7  miles  be- 
yond, and  at  a  further  distance  of  IJ  miles  the  canal  receives  tbe  Fox 
River  feeder. 

Lock  No.  11,  lift  9.75  feet,  is  located  at  the  82d  mile;  Lock  No.  12, 
lift  9.85  feet,  at  the  85th  mile ;  Lock  No.  13,  lift  6.40  feet,  at  the  9ith 
mile ;  and  Locks  Nos.  14  and  15,  with  lifts,  respectively,  of  13.75  and 
11.52  feet,  at  the  96th  mile,  the  southern  boundary  of  the  city  of  La 
Salle.  Below  this  the  canal  is  connected  with  the  Illinois  River  by  a 
steam-boat  channel  about  1  mile  in  length. 

The  fall  from  water  surface  of  the  pool  above  Lock  No.  5  to  present 
low-watersurface  in  Illinois  River  at  La  Salle  is  100.25  feet,  the  com- 
bined lifts  of  the  locks  being  100.47  feet. 

It  must  be  noted  that  the  terminus  of  the  canal  is  now  in  the  pod 
created  by  the  dam  at  Henry,  on  the  Illinois  River,  and  that  the  present 
low- water  surface  is  4.4  feet  above  the  low-water  level  at  the  time  the 
canal  was  completed. 

Although  not  apart  of  the  canal,  yet  forming  an  extension  of  it, and 
under  the  management  of  the  Board  of  Canal  Commissioners,  the  im- 
provements at  Henry  and  Copperas  creeks  should  be  included  in  any 
description  of  the  Illinois  and  Michigan  Canal. 

These  improvements  consist  at  each  place  of  a  dam,  by  means  of  which 
a  navigable  pool  is  formed  in  the  river  above,  the  dams  being  passed 
by  locks. 

The  dam  at  Henry  is  6  feet  4  inches  high  and  raises  the  low-water 
surface,  38  miles  above,  at  La  Salle,  4.4  feet. 

That  at  Copperas  Creek,  about  60  miles  below,  is  6  feet  7  inches  high, 
and  raises  the  low-water  surface  immediately  below  the  Henry  Dam  2 
feet. 

The  locks  are  each  350  feet  long,  75  feet  wide,  with  7  feet  of  water  on 
the  miter-sills.  The  system  is  intended  to  give  a  6-foot  navigaUon, 
and  tolls  are  levied  by  the  State  of  Illinois  upon  the  passing  com- 
merce. 

The  CTnited  States  contributed  the  sum  of  $62,359.80  toward  the  con- 
struction of  these  works. 

In  further  extension  of  this  system  the  navigation  of  the  Illinois 
River  beloW  Copperas  Creek  is  being  improved  by  the  United  States  by 
a  dam  and  lock  at  La  Orange  and  another  at  Kampsville. 

These  are  well  advanced  in  construction,  and  it  is  estimated  that 
they  can  be  completed  by  an  additional  expenditare  of  about  9700,000. 
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f  FURTHER  CONSIDERATIONS. 

When  these  iniprovemeuts  shall  have  been  completed  there  will  be 

good  navigation  from  La  Salle  to  the  Mississippi  Biver  for  the  largest 

class  of  Western  steam-boats  drawing  6  feet  of  water,  thus  making  it 

'  «De  of  the  most  important  thoroughfares  for  heavy  freight  in  either  di- 

lection. 

The  estimated  cost  of  extending  this  system  from  La  Salle  to  Joliet 
IB  $3,433,562,  thus  bringing  it  to  within  34  miles  of  Chicago.       % 

The  qaestion  of  the  enlargement  of  the  Illinois  and  Michigan  Canal 
bom  Joliet  to  Chicago,  toaccommodate  thiscommerce  without  transship- 
neot^  has  been  discussed  at  length  by  General  J.  H.  Wilson  (see  Ex. 
Doc  No  .16,  flouse  of  Representatives,  Fortieth  Congress,  first  session). 

Sinee  the  date  of  that  report  the  conditions  have  materially  changed, 
ami  in  a  new  discussion  of  the  subject  other  routes  than  the  one  con- 
*  templated  by  Creneral  Wilson  should  be  considered. 

THE  BELATION  OF  THE  CANAL  TO  COMMERCE. 

Inclading  the  commerce  through  the  locks  at  Henry  and  Copperas 
creeks,  which,  though  on  the  Illinois  Hiver,  really  constitute  an  exten- 
fion  of  the  Illinois  and  Michigan  Canal,  the  amount  transported  during 
the  five  years  ending  with  1885  was  4,547,071  tons,  thus  showing  traffic 
to  an  extent  little  suspected  by  those  who  have  not  looked  into  the  sub- 
iect. 

This  commerce  comprised  a  great  variety  of  products,  prominent 
imoDg  them  being  flour,  salt,  corn,  oats,  wheat,  coal,  ice,  sand  and 
gravel,  lumber,  stone,  and  general  merchandise. 

Parallel  to  the  canal  and  throughout  the  greater  part  of  the  distance 
from  Chicago  to  La  Salle,  along  its  very  banks,  private  enterprise  has 
Imilt  the  Chicago,  Kock  Island  and  Pacific  Railroad. 

The  two  routes  are,  therefore,  in  direct  and  close  competition  between 
idl  points  on  the  canal,  with  resulting  benefit  to  both  producers  and 
coDsamers. 

It  has  been  demonstrated  time  and  again  that  available  wat^er-routes 
always  lessen  the  cost  of  transportation  by  competing  land-routes. 

Tins  influence  is  so  widespread,  extends  in  so  many  ways,  that  the 
MX  effect  is  indeterminable. 

Probably  no  higher  authority  exists  upon  this  subject  than  Mr.  Albert 
Fink,  who  has  testified  before  a  Congressional  committee — 

That  water  Foates  not  only  control  the  tariffs  of  their  immediate  railroad  competi- 
tors at  poLntB  where  they  can  render  like  service  to  the  same  people,  bat  their  infla- 
ttee  reaches  directly  and  indirectly  the  remotest  parts  of  the  country. 

Limiting  the  discussion,  however,  to  the  immediate  effect  of  the  canal 
upon  rates  by  rail,  reference  is  made  tQ  the  statement  found  on  page 
233,  Partly  Senate  Report  307,  Forty-third  Congress,  first  session,  that— 

The  fteight  charges  on  the  Chicago,  Rock  Island  and  Pacific  Railroad  is  only  8  cents 
per  100  ponnds  from  Henry  to  Chicago,  between  which  points  there  is  water  compe- 
titiiRi,  wlule  the  rate  from  Tiskilwa,  only  12  miles  farther  west  than  Henry,  and 
beiooMl  the  effect  of  canal  competition,  is  15  cents  per  100  pounds,  or  nearly  as  mach 
for  12  milee  as  for  100  mUes. 

Comments  w^n  such  facte  is  quite  unnecessary. 
ABSuming  that  the  commerce  of  the  canal  is  carried  an  average  dis- 
tance of  one-third  ite  lengthy  the  traffic  above  referred  to  may  ^  con- 
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sidered  as  1^516,000  tons  transported  9G  miles,  with  a  saving  of  $] 
))er  ton  in  freight  charges,  or  in  the  short  period  of  five  years  a  total 
$2,122,400  to  be  distribated  amongst  the  producers  and  oonsu] 
many  of  these  being  at  points  so  remote  that  they  may  never  have  e\ 
heani  of  the  Illinois  and  Michigan  Canal. 

Bat  the  direct  benefit  is  not  limited  to  the  freight  carried  by  cai 
It  is  not  improbable  that  an  eqnal  or  even  greater  amonnt  of  firriglil 
carried  by  the  railroad  was  affected,  and  had  the  advantage  of  the  low«i 
rate  (impelled  by  the  existence  of  the  water  roate ;  if  so,  the  total  given 
above  •honld  be  at  least  doubled  to  obtain  the  actual  saving  in  charges^ 

It  is  a  matter  of  very  little  consequence  whether  the  canal  carriei^ 
auy  freight  or  not  so  long  as  the  fact  that  it  is  there,  and  in  readiness  fed 
the  purpose,  affects  the  charges  by  rail,  reducing  them  to  such  extent 
that  shippers  prefer  land  transportation.     - 

Neither  does  it  seem  to  injuriously  affect  the  competing  railroad  ia 
this  case,  since  the  stock  is  quoted  to-day  (October  25, 1886)  at  $125 
per  share. 

COST  OF  THE  CANAL. 

According  to  GeneralJ.  H.  Wilson  (Annual  Beport  of  the  Chief  of 
Engineers,  1868,  page  455),  the  total  original  cost  of  the  canal  was 
$0,409,509.95. 

But  Mr.  Joseph  Utley,  president  of  the  Board  of  Canal  Commission- 
ers, in  a  communication  dated  March  7, 1874,  addressed  to  ^^  Hon.  Wm. 
Windom,  chairman  of  the  Senate  Committee  on  Transportation,''  states 
that  ^<  the  total  cost  of  the  canal  was  $0,557,681.50"  (seepage  93  of  ap- 
pendix to  Senate  Eeport  307,  Part  I,  Forty-third  Congress,  first  ses- 
sion.) i 

This  is  confirmed  by  the  statement  included  in  the  following  coire-j 
spondence.  1 

Illinois  and  Michigan  Canal, 

Superintendent's  Office,  i 

Lockport,  Ill.f  March  1,  IWI9. 

Dear  Sir  :  The  original  cost  of  the  Illinois  and  Michigan-  Canal  has  been  called  in  \ 
question,  and  stated  to  be  $16,000,000.    For  the  pnrpose  of  aiding  the  legialatore  in 
considering  the  question  whether  the  canal  is  worth  preserving,  i  desire  yon  to  pie- 
pare  a  full  and  careful  statement  from  the  records  of  the  general  office  at  LockiMrt, 
showing  the  original  cost  of  the  canal,  how  much  has  been  received  from  the  sue  of  i 
lands  granted  for  the  canal  by  the  Greneral  Government,  and  how  mnch  have  been  \ 
the  net  revenues  of  the  canal  to  date. 

Respectfully  yours,  ] 

Wic.  Thomas, 
Oeneral  SuperMendeML     | 

D.  C.  Jenne,  Esq., 

Chief  Engineer, 

Canal  Office, 
Lookport,  HI.,  March  I,  1879. 

Dear  Sir  :  At  your  request,  contained  in  your  communication  of  this  date,  I  bAve 
made  a  careful  examination  of  the  books  and  reports  on  file  in  this  office,  and  find 
that  the  total  cost  of  construction  of  the  Illinois  and  Michigan  Canal  has  been  is 
follows : 

Amount  expended  by  the  canal  commissioners • |5, 133,063.21 

Amonnt  expended  by  the  canal  trustees 1,4S4, 619.29 

Total 6,557,681.50 
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we  also  examined  the  acoonnt  of  sale  of  canal  lands  and  the  receipts  therefrom, 
[lad  as  follows : 

by  eanai  commissioners  prior  to  act  of  Febraary  23,  1843 (932, 407. 91 

by  SUt«  trasteos  after  act  of  Febraary  23, 1643 219,656.88 

bycanal  trustees  after  act  of  February  23,  1843 4,706,482.68 

by  canal  <M>mmifisioner8,  after  expiration  of  trast,  to  December  1, 

^ 27,492.21 

Total  receipts  for  canal  lands 5,886,039.68 

|lave  also  examined  the  accounts  of  net  earnings  of  the  canal  and  find  as  follows : 

I  zeceipts  over  expenses  of  operating  by  canal  trastees $2, 392, 145. 95 

I  leceipts  over  exx^nses  of  operating  by  canal  commissioners 541, 545. 79 

Total  net  eaminfcs 2,933,691.74 

U  receipts  from  canal  lands,  as  above 5,686,039.68 

Total  receipts 8,819,731.42 

liictoost  of  constmctionof  canal,  as  above .• 6,557,681.50 

Receipts  over  cost  of  canal 2,262,049.92 

Vhich  is  respectf  ally  sabmitted. 

Daniel  C.  Jbnne, 
Chief  Engineer, 

Ibave  examined  the  above  figai^  and  find  them  to  be  correct. 

Wm.  Milne, 
Chuf  Clerk. 
WtLUAM  Thomas,  Esq., 

GemenU  Superintendent  Illinois  and  Mu^igan  Canal.     ■ 

Between  December,  1865.  and  July,  1871,  the  canal  was  deepened  by 
ixavating  the  '^  bench  "  or  summit  level  between  Bridgeport  and  a 
nfatt  2  miles  above  Lockport.  The  average  vertical  cut  was  8  feet; 
hat  is,  from  2  feet  above  the  city  datum  at  Chicago  to  6  feet  below. 

This  work  was  done  by  the  city  of  Ohicago  under  the  provisions  of 
HI  act  of  the  legislature  of  Illinois  approved  February  16, 1865. 

Authorities  differ  as  to  the  actual  cost  of  this  work  paid  by  the  city 
if  Chicago. 

Mr.  William  Thomas,  formerly  superintendent  of  the  canal,  gives  it 
nt3^306,658.89. 

The  board  of  public  works  of  the  city  of  Chicago,  in  their  report  for 
iS71,  state  it  at  ^,330,883.71,  wliich  is  probably  correct 

To  reimburse  the  city  of  Chicago  for  the  cost  of  this  excavation,  sec- 
tion 4  of  the  act  of  February  16, 1865,  gave  the  city  a  lien  upon  the 
kaoal  and  its  revenues  to  the  extent  of  $2,500,000  and  interest,  and 
^vided  for  payment  out  of  the  earnings  of  the  canal. 

After  the  great  fire  in  Chicago  the  legislature  of  Illinois,  for  the  pur- 
pose of  relieving  this  lien,  and  at  the  same  time  aiding  the  distressed 
city,  on  the  20th  October,  1871,  appropriated  the  sum  of  2,955,340, 
vith  interest  until  paid. 

This  expenditure  was  not  included  in  the  foregoing  statement  of  the 
Boat  of  the  canal,  but  the  Board  sees  no  good  reason  for  omitting  it,  and 
therefore  includes  it  in  the  following  revised  statement,  viz : 

Aaoontof  original  coet  of  constmction $6,557,681.50 

iooa&t  lefonded  to  the  city  of  Chicago 2,955,340.00 

Totaleoet 9,513,021.50 

This  sum  is  loo  small,  however,  by  whatever  amount  has  been  paid 
by  the  State  as  interest  under  the  provision  of  section  4  of  the  act  of 
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October  20, 1871.    Concerning  this  amount  (if  any)  the  Board  baa  a 
received  any  information. 

According  to  the  foregoing  statement  the  net  receipts  down  to  Decem- 
ber 1,  1878,  were $8,819,731.4 

Since  that  time,  according  to  the  annual  reports  of  the  boiud  of  canal 
commissioners,  the  expenses  have  exceeded  the  receipts  to  December 
1,1885,  by 14.65L] 

Net  receipts  to  December  1,  1885 8,805,060.1 

Amount  received  from  land  sales  to  December  1,  1878 5, 886,039.< 

Amount  received  from  land  sales  between  December  1, 1878,  and  Decem- 
ber 1,  1886,  as  shown  by  the  annual  reports  of  the  canal  commis- 
sioners          6,6fia.i 

Total  to  December  1, 1885 5,892,707.1 

It  thas  appears  that  up  to  and  including  November  30^  1885,  tHeStal 
of  Illinois  has  expended  on  the  canal  the  sum  of  at  least  $3,620,313,8 
more  than  has  been  received  from  the  sale  of  the  lands  granted,  c 
$707,941.21  more  than  the  net  receipts  from  all  sources  of  revenue,  if 
terest  account  not  included. 

The  sources  of  revenue  are  tolls,  leases  of  water-power,  leases  of '^9( 
foot  strip"  and  lots,  ice  leases,  sales  of  lots  and  lands,  sales  of  <' spoil 
bank  ^  stone,  sales  of  clay,  and  miscellaneous. 

The  following  table  exhibits  the  business  of  the  canal  for  twenty-sii 
years: 

Table  11. — Statement  of  number  of  canal-hoata  running  ^  of  miles  run,  of  clearance  mnd 
and  of  tons  transported  on  the  Illinois  and  Michigan  Canal  during  tweniif-six  yeartt  ru 
from  1860  to  1885,  inclusive. 


Date. 


1860... 
1881... 
ia02... 
1863... 
1864... 
1805... 
1860... 
1367... 
1808... 
1809... 
1870... 
1871  .. 
1872... 


Clear- 

Boats 

Miles 

Tons 

ancefl 

run- 

trans> 

iHaued. 

ning. 

ran. 

ported. 

3.020 

201 

23a.  684 

367,437 

6,339 

104 

415. 509 

547.205 

7,044 

211 

474, 070 

673,590 

6.810 

240 

418. 713 

610, 600 

4, 527 

228 

300, 340 

510.280 

3.007 

228 

860. 614 

616.140 

5.488 

230 

406, 784 

740,816 

4.183 

200 

357, 023 

746. 054 

4.128 

2ia 

345, 160 

737, 827 

4.524 

210 

285,050 

817,  Ti8 

2,003 

270 

242,050 

685,870 

3, 523 

180 

278, 948 

620,075 

*5, 018 

173 

334,820 

783,041 

Date. 


1873 
1874 
1875 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
lSi5 


Clear- 

Boats 

Miles 

ances. 

mn- 

issaed. 

ning. 

run. 

M,743 

172 

328,174 

*4,206 

152 

288.075 

*3,554 

142 

250,878 

M.040 

145 

302.024 

♦4,008 

145 

272,788 

*4,299 

140 

293,335 

*4.458 

136 

304.101 

•4,636 

133 

320.009 

*4.459 

133 

316.485 

-4,055 

132 

835.710 

*3,789 

132 

806,618 

*4.204 

134 

325,431 

•3.000 

tl35 

304,664 

712.  i 

761.  «i 
M6.M 

8i7,3SJ 


•  Includes  clearances  at  Henry  and  Copperas  crook, 
t  Of  this  number  27  are  st^am  canal-boats  and  8  are  tngs. 
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^16  followin^^  table  exhibits  the  basiness  in  detail  for  the  season  of 
K,  and  is  inserted  for  the  purpose  of  showing  the  varied  character 
ftlie  freight  transported : 


^mM  ISL-^Statememi  of  artUiUa  cleared  IlliMoie  and  Miohigan  Canal  and  locks  at  Henry 
and  Copperae  Creek  far  the  year  ending  Nifvember  20, 18^. 


h 


ArtiolM. 


.barreU. 


do.... 

do 

....do.... 
....do  ... 
.bushels.. 
....do.... 

do..*.. 

....do... 


.......  — do.... 

implflmenta poands.. 

teriad Joiner's  work do..., 


.do — 
.do.... 
.do.... 
.do...< 
•do.... 
do.... 


•Ukiads do.. 

do — 

ise,  inclndiiig  dry  coods,  groceries,  haidware,  ontlery, 
ojekeiy,  sod  glaasware,  pounds 

g''*ii^:::::::;:::::;::::::;:::::;;:;;:::::::;;::::::?To'":: 
■ad  spikes do.... 
sadgrsTel do... 

Vms sad  other  xeldoles JIimriIIIIJri""""!do.... 

^•tlnrstticlesiiotenainerated do 

number.. 


rsfls. 
Ues... 


(heard  ■iasimre) 


.do... 
.do... 
.do... 
.do... 
.do... 
.feet, 
.do... 
.do... 


roagh cubic  yards.. 

do.... 

..do.... 

.  ......................................... .do.... 

cords.. 

•••— miles.. 


£5Sl- 


CansL 


108,060 

44» 

]44 

68 

893 

1,054,003 

805^646 

8U3 

18,885 

885,020 

600 

22,160 

14,318,500 

47, 971, 975 

2,881,065 

44,400 

16,890 

218,000 

165,166 

60,562,000 

287,422 

171,650 

74,850 

15^860 

49,280.100 

63,710 

53,150 

1,350,785 

1,K70,600 

4,202,100 


40,082 
27,645 

17,149.500 
189. 711 

24, 646, 375 
47,738 

59,528 

5,157 

35,767 

213,579 

949 

301,788 


Look 
at 

Henry. 


652 

44 

15 

19 

101 

126,000 

13,500 


1,844 
2,064 


496,000 


4,270 


84, 080, 000 
90,358 


600 


3,000 
77,119 


8,000 


5 
2,492 


Look  at 

Copperas 

Creek. 


255 

14,042 

1,000 


4,953 
488,' 000 


1,470 


70,000 


4,400,000 
12. 094, 551 


100,000 


10,000 


1,918 
'28.886 


34,660 


384 


The  eost  of  operating  the  canal  from  1848  to  1885,  both  indasive,  is 
l^en  in  the  following  table : 
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Tablb  IZ.'-'Exhibitfrom  1848  to  18B5,  inoluHve, 


1848 
1849 
1850 
1851 
1852 
4858 
1854 
1a55 
1856 
1857 
1858 
1859 
IdOO 
18ol 
1862 
1Q63 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


$36,452 

48,922 

88,418 

39,447 

42,816 

40,383 

86,587 

88,216 

83J01 

87,256 

86,115 

34,026 

34,808 

39,238 

40,024 

49,204 

47, 535 

89.255 

43,716 

46, 152 

52,984 

49. 514 

43,098 

64.553 

42,785 

*53. 525 

«49, 139 

S46,241 

«42,418 

«54.965 

«43,826 

»44, 076 

•47,604 

•53,697 

W67, 309 

1156,515 

"55, 731 

»»47,659 


$8,744 
26.999 
19,996 
19, 027 
10,692 
4.486 
16,654 
82,667 
68,357 
65,825 
21,972 
40,406 
48,275 
15,823 
15,337 
13, 021 
18,572 
85.614 
72,647 
116, 604 
69,067 
42. 251 
65.597 
42,067 
46,090 
27,  573 
24,650 
28, 270 
49, 167 
55,  058 
39,013 
53,625 
77,097 
54,626 
48,103 
60,241 
43.549 
88,734 


a 

H 
a> 

8 

O 


$43,197 

70,922 

68,415 

58,475 

33,508 

44,870 

43,242 

70,873 

91,458 

103, 086 

58,088 

74,432 

82,588 

55.061 

55,362 

62,715 

66.107 

124.869 

116,363 

162,656 

122, 052 

01, 765 

108, 695 

97.222 

88,876 

81,098 

73.798 

74.511 

91, 583 

110, 018 

82, 839 

97,701 

125,601 

108.223 

105,412 

lie,  756 

99,280 

86,803 


o 


$87,890 

116.375 

125.504 

173.300 

168,577 

173.372 

198,326 

180.519 

184,310 

107.830 

197.171 

132.140 

138, 6?4 

218,040 

264,657 

210,386 

156,607 

300, 810 

302,958 

252. 231 

215, 720 

238.759 

149,635 

159.050 

165, 874 

166,641 

144,  831 

107,081 

113,293 

96,913 

84,330 

89,064 

92,296 

85,130 

85,947 

77,  975 

77. 102 

66,800 


a 

o 

-a 
S 


Apr.  19 
Apr.  20 
Mar.  22 
Mat.  15 
Mar.  29 
Mar.  14 
Mar.  15 
Apr.  3 
Apr.  8 
May  1 
Apr.  1 
Mar.  16 
Mar.  8 
Mar.  4 
Apr.  1 
Mar.  4 
Mar.  10 
Apr.  10 
Apr.  11 
Apr.  10 
Apr.  4 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  10 
Mar.  90 
Apr.  15 
Mar.  25 
Apr.  16 
Mar.  90 
Mar.  29 
Mar.  22 
Apr.  26 
Mar.  13 
Apr.  2 
Apr.  7 
Apr.  15 


I 

5 


i 

m 

I 


I 

8 


7 
7 
6 
1 


KOT. 

I>ec 

I>ee. 

Deo. 

I>eo. 

I>ec. 

Boa 

Be(v 

Deo. 

:Sov. 

Dea 

DeoL 

Nov. 

Nov. 

Dec. 

Dec 

Dec 

Nov. 

Oct 

Nov. 

Oct 

Nov. 

Oct 

Nov. 

Dec 

Nov. 

Nov. 

Nov. 

Nov. 

Dec 

Deo. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Dec 

Nov. 


9 
6 
8 

8 

12 
2 

12 

4 
29 
1 
3 
96 
28 
3 
J 
I 
15 
31 
15 
SI 
IS 
8 
2^ 
1 
2(1 
20 
28 
18 
1 
1 
20 
18 
96 

25 

1 

2S 


} 


27 

21 

ai 


161 
231 
311 


2e 

2M 


231 


NOTR.— The  flsnrQB  in  the  abovo  table,  from  1848  to  May  1,  1871,  are  aasi^on  by  the  trustees  of  tte 
Ulinois  and  MicuiKan  Canal. 

1  In  this  amonnt  is  $15,400,  paid  coUectors,  lock-tendera,  and  incidentalK,  which  would  leave  tte 
amount  properly  chargeable  to  ordinary  repaira,  $38,125. 

*Iu  thiB  amount  is  15,399.  paid  collectors,  lock-tenders,  and  incidentals,  which  would  leave  tto 
nmnnnt  properly  chargeable  to  maintenance  and  repairs,  $33,740. 

'In  this  amount  is  $14,523.  paid  collectors,  lock-tonders,  .md  incidentals,  which  would  leave  tte 
amount  properly  chargeable  to  ordinary  repairs,  $31,718. 

*ln  this  iunoant  is  $12,757  paid  collectors,  lock-tenders,  and  incidenfals,  which  would  leai^  tbs 
amount  properly  ohargoiible  to  ordinair  repairs,  $29,061. 

*  In  this  amount  is  $12,825,  pud  collectors,  lock-tenders,  and  incidentals,  which  would  leave  tk* 
amount  properly  chargeable  to  ordinary  repairs,  $42,140. 

•In  this  amount  is  $12,954,  paid  colleotors,  lock-tenders,  and  incidentals,  which  would  leave  the 
amount  properly  chargeable  to  ordinary  repairs,  $30,872. 

'  In  this  amount  is  $14,692,  paid  collectors,  lock-teeders.  and  incidentals,  which  would  leave  tte 
amount  properly  chargeable  to  ordinary  repairs,  $29,484. 

"In  this  amount  is  $15,273,  paid  colleotors,  look-tenders,  and  incidentals,  wliich  would  leave  tt« 
amount  properly  chargeable  to  onlinary  repaira.  $32,331. 

*  In  this  amount  is  $18,299,  paid  collectors,  lock-tonderA,  and  incidentals,  which  would  leave  flM 
amonnt  properly  chargeable  to  ordinary  repaira,  $35,298. 

■*iln  this  amonnt  is  $18,937,  paid  to  collectora,  lock-tendera,  and  incidentals,  which  would  leave  tto 
amount  properly  chargeable  to  ordinary  repaira,  $38,732. 

"  In  this  amount  is  $21,241,  paid  to  collectors,  lock-tendera,  and  incidentals,  which  would  leave  tie 
amount  properly  chargeable  to  ordinary  repaira,  $-3iS,274. 

^^In  this  amount  is  $22,413,  paid  to  collectora,  lock -tenders,  and  incidentals,  which  would  leave  tlM 
amonnt  properly  chargeable  to  ordinary  repaira,  $33,318. 

» In  this  amonnt  is  $16,157,  paid  to  collectora,  lock-tendera,  and  incidentals,  which  weidd  leave  the 
amount  properly  chargeable  to  ordinary  repairs,  $31,602. 

The  leaseB  in  effect  at  the  close  of  1885  are  shown  in  the  following 
table : 
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The  canal  lots  and  canal  lands  remaining  unsold  November  30,  IBSfi 
with  an  estimate  of  their  valae,  are  shown  in  the  following  table: 

Table  IB.'—Un90ld  canal  loU  November  30,  m85. 


Lots. 


OMeago. 

Being  in  canal  commiaaionw'a  snbdivlaion  of  that  part  of  aonthwest  i,  section 
29,  township  39,  range  14  east*  lying  south  of  the  main  canal,  west  of  Chicago 
Riyer,  and  known  as  bloclcs  12  and  13  of  canal  trustees*  subatvision  of  blocks 
10,  10|,  11, 12,  and  13,  southwest  f ,  section  29-39-14.  Also  block  A,  not  pre- 
viously surveyed  or  platted  in  said  southwest  i  section,  and  east  of  Chicago 
River: 

1.2 

1.2 


In  canal  trustees*  new  subdivision  east  firaotkm  southeast  fractional  i,  section 
21-39-14: 
7 


Total 


LodeporL 


1,2... 
4,6... 
1,2,8. 
3 


5,6,7,8,9,10.11,12. 

1,2.3,4,6.6 

1,2,3,4,6 

2,3.6,7 

1,2,3,4 

1,2,3,4 

2.3,0,7 

2,8.6.7 

1,2,3 


JoZist 

Northeast  i  section  0,  township  35,  range  10  east,  3d  P.  M.,  "North  Joilet,"  as 
laid  out  by  the  canol  trustees : 

1,2,3,4,5,6,7,8,0.10,11 

1,2,3,4,5,6,7,8,0,10 

4.5,6,7,8 

10 

11,12,13,14.15,16 

Old  town  of  Joilet,  east  part  lot  6,  called  "McKee  tract" 


Du  Page  (now  caUed  Ohannahon). 


8, 0  fworth  notliing ;  inundated). 

8 

1.2 

Worth  nothing ;  inundated 


Kankakee, 

Blocks  30, 31, 32. 33, 34, 37, 38, 39,  40,  41,  and  42,  being  in  section  81,  township  34, 
rango9east,  SdP.lC.,  containing  16.32  acres,  at  $25  per  acre 


Morrit, 
Lying  between  canal  and  niinois  River 


71 
103 
103 
114 
116 
121 
122 
123 
124 
125 
1*26 
127 
128 
129 
131 
134 
135 


1 
2 
3 
5 
37 
16 


4 

16 
21 
61 


13 


Vail 


■  Includes  buildings,  viz :  Col1ector*s  office,  two  bouses  and  hydranllo  building. 
"  Includes  buildings,  viz :  Canal  office,  bouse,  and  bam. 
'  Includes  bulldin^^s,  viz :  Mh(>pa  at  StAte  yard,  bam,  blacksmith  shop,  etc. 
*  Includes  building,^! :  Lock-house. 
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Table  15.-—  Unsold  canal  loU  November  30, 1885— ^^ontinued. 


Lots. 


flbe: 


€!anal  tnuUet'  addiU<m  to  ITorris, 
k  nukTked  on  plat  as  '*  Dry  Bock 


II 


OUatoa^OtiffintU  Town. 


L&3.4.3.8.7.8 

H.t3,4,5,«.7,a,«tl0.11.12. 
11.2,3,4.^6 


StaWM  oddiHan  to  Ottawa. 


*  l^*: 


Valuation. 


LaSdOs, 


U7.1«.  11.12. 

M4 

^2,3 

X^i 


$1,000 


1.200 


10 
4,000 
fiOO 
600 
800 
500 
600 
400 

50 


•,900 

13,500 
200 


10,660 


200 

500 

50 

1,200 

750 


2,700 


1  Indadlng  bafldinga,  vis :  State  shop,  bam,  sbeds,  look-tender'a  honae,  etc 


Unsold  canal  lands  November  30, 1885. 


Beaoriptkm. 

Section. 

Town. 

Range. 

Acres. 

Valuation 
per  acre. 

Valoation 
of  tract. 

Tkrffp  fflnall  liilandw ,,~-.t, *■,.., 

15 

17 

1 

land  12 

.33 
88 
33 
38 

4 

4 

7 

12 

$5.00 

Hrt  of  iaUnd  in  north  half 

6.00 

UhhI  in  nfrrtlon     .   

13.09 
2.25 

$1.00 
1.5Q 

13.09 

ftnyiB 

837.50 

Total 

'■**  •••••• 

300.58 

• 

RECAPITULATION. 


CUcai5o^7...- 
LMlqM»rt,54. 

ftHftJ* 

DnPaiea,6... 
Kaakakee^ll 

Morris,  2 

Oaava,a6... 
USsUMS... 


Total... 
CsMid  lands. 


Oiaiid  total 


Canal  lots. 


Valuation. 


$110, 000. 00 

24,92.5.00 

6,720.00 

50.00 

40&00 

1,200.00 

10.660.00 

2,700.00 


166,663.00 
360.59 

166,023.60 
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The  rates  of  tolls  and  lockage  in  force  in  1885  are  givea  ia  the  fol* 
lowing  table: 

Table  No.  16.— BatcB  of  toll  and  lockage  estabUaked  upon  the  Illinois  and  Miekigam  CMtfl 
and  the  looks  at  Henrtf  and  Copperas  Creek  in  the  Illinois  Biver,  by  resoltUion  of  tkt 
Board  of  Canal  Commissioners^  passed  Fehruary  5,  1885,  to  take  effect  vpon  openimg  of 
noffigation. 

On  freight  boats,  per  mile,  on  the  canal,  3  conts. 

On  freight  boats,  lockage  at  Henry  and  Copperas  Creek,  per  ton  measurement  at 
each  lock,  1  cent :  Provided,  That  no  single  lockage  shall  be  made  for  less  than  $1.50, 
and  also  that  no  steam-boat  shall  be  rat^  at  over  500  tons. 

Toll  is  to  be  computed  upon  the  weight  (1,0U0  pounds  per  mile)  of  all  articles  con- 
tained in  the  following  list,  unless  otherwise  stated. 

Lockage  at  Henry  and  Copperas  Creek  to  be  computed  upon  the  weight  (per  1,000 
pounds),  unless  otherwise  stated. 


Articles. 


Beans  

Barley 

Bnckwheat 

Bran 

Bark,  tanners* 

Barrels,  empty 

Cotton,  raw,  in  bales 

Com 

Chtfcoal 

Coal,  per  ton  per  mile 

Coke 

Clay 

Drahiagepipe 

Flour 

Famitnre,  hoasehold 

Hay  and  fodder 

Hemp 

Hooypa,  and  material  for 

Hubs,  boat-knees,  and  bolta  . 
Iron,  pig,  scrap,  and  railroad  . 

Iron,  wroagb  t  and  oast 

loe 

Iron  ore.  1 


tolU. 

■»i 

xi 

i 

i 

1 

fjj 

m 

t 

MiOM. 

IfiUs. 

CU. 

2 

2 

8 

11 

11 

3 

H 

1| 

3 

2 

2 

3 

1 

1 

n 

2 

2 

3 

1 

1 

3 

.  n 

u 

8 

1 

2 

3 

7-10 

1 

1 

k 

i 

8 

i 

i 

3 

1 

1 

8 

2 

2 

3 

2 

2 

8 

2 

2 

3 

2 

2 

3 

2 

2 

8 

2 

2 

3 

1 

i 

2 

2 

2 

8 

1 

2 

i' 

Articles. 


Limes  common 

Lime,  hydranlio 

Lead,  pipe,  sheet,  and  roll, 
pigs  and  bars 

Land  plaster,  bone-dnst,  and 
superphospbato 

Merchuidiae  (iDclnding  hard- 
ware, dry  goods,  catlery, 
groceries,  crockery,  and  lul 
other  articles  not  speciflod). 

Meal !7;. 

Mftohinery 

Oats 

Byo 

Salt,  in  saolur  or  barrels 

Seeds 

Shorts  and  soreeofaigs 

Shipstaff 

Staves  and  heading 

Sand,  and  other  earth , 

Wheat , 

Zinc,  spelter 


Tolls. 


I 


1 
1 
1* 


2 


U 
2 

li 

u 

1 

2 

n 

2 
]| 

.1 

2 


.a 


OS 

1 

m 

5_ 

i 

MHU. 
1 

1 

Or. 

2 

<• 

m 

s 

1 

1 

2 

3 

U 
2 

1ft 

S 
8 
3 
8 

u 

2 
2 

9 

1ft 
ft 

1ft 

2 


2 
3 
3 
3 
3 
1 
3 
3 
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T^BLE  17. 
l(te  the  following  arti^loa  toll  per  mile  and  lockage  it  ill  be  computed  by  number  or  measure.] 


ArUdea. 


lb  eaoh  LOM  feet  of  Inmber per  mile. 

Ofeeech  1,000  feet  of  dresaed  flooring do 

Oe  each  L,MO  feet  of  siding do — 

OaeeehLOOOlMh do 

Oa  each  1,000  ahlnglee do 

fla  each  1,000  brick do 

Oa  eaah  100  a^t  poets  (not  oyer  5  inches  in  diameter)  or  fence  rails, 


Oa 
Oa 
Ua 
Od 
Oa 
Oa 


hlOOreilroed  ties per  mile. 

eordof  wood  for  fuel* do 

heubko  yard  (27  cable  feet)  dressed  or  sawed  stonet — do 

heahicyavd  (27  cubic  feet  rabble  stone  t do 

h  cable  yaid  (27  cubic  feet)  dimension  stone  t do 

caMe  yaird  (27  oabio  feet)  macadam  stone  t do 

do 


Tolls  in  mills. 


ThrouKh 
freight. 


3 

2-6 
2 

3 

15 
8 
7 
4 
6 
2 


Local 
freight. 


5 
4 

2 
1 


1 


8 

4 

20 

10 

10 

5 

8 

2 


Lockage 
in  cents. 


5 
5 

U 

1 

5 

5 

8 

8 
15 
10 
15 

0 

6 


**  Thnni^  freight "  is  that  which  is  cleared  fh>m  Copperas  Greek  or  Henry  to  Chicago,  or  from  Chi- 
oiCP  te  Heary  or  Copperas  Creelc 

'-  Lacal  fteiicht"  inolades  all  other  freight. 

*?nMided  tb»t  on  wood  transported  over  40  miles  the  tolls  shall  not  exceed  40  cents  per  cord.  All 
thaber  OB  beets  ahali  be  taken  board  measare. 

t  Pnmdad  thst  on  atone  transported  over  30  miles  Uie  tolls  shall  not  exceed  15  cents  per  cubic  yard 
m  ■^"ra^am  and  rabble,  and  26  cents  per  cubic  yard  on  dimension  and  dressed  or  sawed  stone. 

Prorlded  that  on  clearances  from  Cnicago  to  Copperas  Creek,  or  from  Copperas  Creek  to  Chicago, 
te  taekage  on  boat  and  cargo  ahall  be  one-half  the  above  rates  at  each  lock,  provided  tbo  cargo  is  not 
tiaasfiBiTed  before  reaofaing  destination  as  cleared. 

Ptevided  that  boata  pasting  both  locks  in  the  Illinois  Bivor  shall  be  charged  one-half  the  above 
rates  of  loekaee  at  each  lock  on  boat  and  cargo. 

Baals  eeteriBC  the  canal  at  La  Salle,  and  passing  out  again  without  proceeding  as  far  as  Ottawa, 
■hall  be  ehargea  $1  each,  if  the  toll  on  boat  and  cargo  at  above  rates  should  not  amount  to  f  1. 
the  teU  en  atone  shipped  tiom  any  point  on  the  canal  through  Henry  lock  will  l>e  figured  at  thnmgh 


The  weight  of  a  box,  rate,  vessel,  or  thing  in  which  any  article  may  be  contained  shall  be  added 
to  the  weight  of  the  artiele  itself  and  toll  computed  accordingly. 

Daplicate  billa  of  lading  required  in  all  cases,  one  to  be  deposited  with  the  collector  to  whom  toll  or 
l^ekaniaiMdd. 

K.  B.--The  attention  of  all  maaters  and  shippers  is  herein  directed  to  the  following  sections  of  the 
(■its.  by-laws,  aikl  regulations  of  the  Illinois  and  Michigan  Canal,  to  wit :  Sections  55  to  03,  inclusive, 
>»l  (he  roles  eatablished  for  the  lockage  of  boats  at  Henry  and  Copperas  Creek. 

Table  18. 

By  reaolntion  dated  April  9,  1885,  the  rate  of  toll  on  graiu  to  Chicago  was  fixed  at 
one  mill  per  1,000  pounds  per  mile,  and  no  lockage  at  Heury  or  Copperas  Creek  ;  and 
the  following  lateaof  toll  on  lumber,  flooring,  siding,  laths,  and  shingles  from  Chicago 
were  adopted  for  the  season  of  18b5 : 


Station. 


Lsmont 

l«ckl»rt ^. 

'•list  .    . 

Btrd'sBridge".!! 

Jlwris 

?«seea 

llansillsa 

Ottawa 

UUca 

U8alle 

Hssry  and  below 


Lamber. 

Flooring. 

Siding. 
CfentM. 

Lath. 
CenU. 

CenU. 

Cents. 

10 

&0 

4.0 

2.0 

J*i 

9.6 

4.8 

2.4 

13 

10.4 

5.2 

2.6 

14 

11.2 

5.0 

2.8 

15 

12.0 

0.0 

3.0 

17 

13.6 

as 

3.4 

18 

14.4 

7.2 

3.6 

19 

15.2 

7.6 

3.8 

20 

16.0 

&0 

4.0 

22 

17.6 

8.8 

4.4 

23 

1&4 

9.2 

4.6 

23 

1&4 

9.2 

4.6 

Shingles. 


CenU. 
1.0 
1.2 
1.3 
L4 
L5 
L7 
1.8 
L9 
2.0 
2.2 
2.3 
2.3 
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By  resolutiou  of  June  15,  1885,  the  rates  to  Hunry  aod  bolow  were  redaced  as  fol- 
lows: 


Lamber 16H 

Flooring 12.$ 

8idine 1 6L4: 

Lath a* 

Shingles : 1.6 

And  on  grain  from  Henry  and  below,  -fg  of  1  mill  per  1,000  pounds  per  mile,  aod  l| 
cents  per  1,000  poands  lockage;  from  points  north  of  Henry,  f  of  1  mill  jter  1,OOU 
XK)nnds  per  mile. 

ACQUISITION  OP  THE  CANAL. 

The  qaestiou  of  the  acquisition  of  the  Illinois  aud  Michigan  Canal 
arises  from  the  provisions  of  the  following  act  of  the  general  assembly 
of  the  State  of  Illinois*,  approved  April  ^8, 1882,  viz: 

An  Aot  oedlng  the  niinoia  and  Miohigim  Canal  to  the  United  States. 

Section  1.  Be  it  enacted  by  the  people  of  the  State  ofIllinoi8f  repreeented  i»  the  gem€rmi 
assembly f  That  the  Illinois  and  Michigan  Canal,  its  right  of  way  and  all  its  appurte- 
nances, and  all  right,  title,  and  interest  which  the  State  may  now  have  in  any  real 
estate  ceded  to  the  State  hy  the  United  States  for  canal  purposes,  he,  and  are  hereby, 
ceded  to  the  United  States  for  the  purpose  of  making  and  maintaining  an  enlarged 
canal  and  water-way  from  Lake  Michigan  to  the  Illinois  and  Mississippi  rivers;  and 
this  cession  is  made  npon  the  condition  that  the  United  States  shall,  within  five 
years  from  the  time  this  aot  takes  effect,  accept  this  grant,  and  thereafter  maintain 
the  said  canal  and  water-way  for  the  purpose  aforesaid.  In  case  the  United  States 
shall  accept  this  grant,  it  is  npon  the  express  condition  that  the  canal  shall  be  en- 
larged in  such  manner  as  Congress  may  determine,  and  be  maintained  as  a  national 
water-way  for  commercial  purposes,  to  be  used  by  aU  persons,  without  discrimination, 
under  such  rules  and  regulations  as  Congress  may  prescribe;  and  the  real  estate  afore- 
said, hereby  conveyed  to  the  United  States,  shall  be  used,  and  the  avails  thereof  ap- 
plied, to  carry  out'the  object  of  this  grant,  and  for  no  other  purpose,  m  anoh  manner 
as  Congress  may  determine. 

Skc.  2.  The  general  assembly  shall  have  power  to  withdraw  and  revoke  this  pro- 
posed grant  at  any  time  previous  to  its  acceptance  by  Congress;  but  when  the  United 
States,  by  act  of  Congress,  shall  accept  the  grant  and  conditiens  provided  for  by  sec- 
tion 1  of  this  act,  the  governor  shall  immediately  thereafter  execute  and  deliver,  in 
the  name  of  the  State  of  Illinois,  to  the  United  States,  a  deed  of  cession  in  accordance 
with  the  provisions  of  this  act,  and  shall  then  and  there,  or  as  soon  as  practicable, 
surrender  sAl  property  mentioned  in  this  act,  to  be  granted  to  the  proper  authorities 
of  the  United  states;  and  until  the  delivery  of  such  deed,  and  acceptance  of  the  same 
(together  with  the  property  conveyed)  by  the  United  States,  the  authority  and  duty 
of  tne  State  of  Illinois  to  operate  said  canal,  and  control  its  property  and  appurte- 
nances, shall  in  no  respect  be  impaired. 

Sec.  3.  This  act  shall  not  take  effect  until  it  shall  first  have  been  submitted  to  a 
vote  of  the  people  of  the  State  of  Illinois  at  the  general  election  to  be  held  on  Tnee- 
day,  the  5th  day  of  November,  A.  D.  1882,  and  have  been  approved  by  a  majority  of 
all  the  votes  polled  at  such  election.  At  the  said  election  the  ballots,  in  so  far  as 
they  relate  to  this  act,  shall  be  in  the  following  form:  ** For  the  act  ceding  the  lUi- 
uois  and  Michigan  Canal  to  the  United  State<i,"  and  when  so  voted  it  shall  count  in 
favor  of  this  act,  but  if  canceled  with  ink  or  pencil  it  shall  be  counted  against  this 
act.  The  returns  of  the  whole  vote  cast  at  said  election,  and  of  the  votes  for  the 
adoption  or  rejection  of  this  act,  shall  be  made  and  canvassed  by  th&same  offioen 
and  in  the  same  manner  as  are  the  returns  of  the  votes  for  senators  ana  representa- 
tives of  the  State  of  Illinois;  and  if  it  shall  appear  that  a  migority  of  the  votes 
polled  are  **  for  the  act  ceding  the  Illinois  and  Michigan  Canal  to  the  United  States,'' 
the  governor  shall  make  proclamation  thereof,  and  this  act  shall  take  effect  from  and 
after  the  date  of  such  proclamation;  but  if  a  minority  of  the  votes  cast  are  **  against 
the  act  ceding  the  Illinois  and  Michigan  Canal  to  the  United  States,''  then  this  set 
shall  be  null  and  void. 

Approved,  April  28, 1882. 

It  will  be  observed  that  this  act  of  cession  is  coapled  with  the  condi- 
tioQ  that  the  United  States  shall  enlarge  and  maintain  the  present 
caualy  but  is  silent  concerning  the  obligations  resting  upon  the  canal, 
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fd  which  will  continae  to  attach  thereto  under  whatsoever  ownership 
linay  pass. 

The  Board  has  made  some  effort  to  ascertain  what  these  are,  as  well 

the  statas  of  the  right  of  way  over  certain  portions  of  the  line  occa- 

by  the  canal,  but  without  success,  nor  did  the  time  within  which 

report  mast  be  submitted  permit  a  full  investigation  of  the  matter, 

if  the  requisite  expert  knowledge  were  at  the  disposal  of  the 

It  will  be  further  observed  that  the  act  is  entirely  silent  concerning 
l»  works  at  Henry  and  Copperas  Greek  for  the  improvement  of  the 
iKvigatioii  of  the  Illinois  Biver. 

It  is  a  grave  question  whether  the  present  canal  should  be  enlarged 
fftd  maintained  in  its  entirety,  and  the  Board  has  arrived  at  the  con- 
idosioii  that  it  should  not. 

'  In  reaching  this  conclusion  it  has  been  governed  by  the  following 
Msiderations : 

(1)  Two  locks  and  dams  are  under  construction  by  the  United  States 
:ii  tiie  Lower  Illinois  Biver,  above  which  there  is  a  stretch  of  88  miles 
itf  river  improved  and  controUed  by  the  State  of  Illinois  (although  the 
IMted  States  contributed  the  sum  of  $62,359.80  towards  the  cost). 

The  act  of  cession  does  not  include  this  stretch,  and  if  the  canal  were 
ieeepted  by  the  General  Government  it  nv^uld  thus  possess  and  be 
nqransible  for  the  two  ends  of  a  very  important  water  route,  the  cen- 
tal portion  of  which  would  be  under  control  of  another  authority. 

(2)  All  dams  below  La  Salle  are,  or  are  to  be«  provided  with  locks  350 
m  long  and  75  feet  wide,  a  size  unnecessarily  large  for  ordinarv  canal- 
tosts. 

They  have  been  designed  with  a  view  to  the  extension  of  river  steam- 
Vftt  navigation  of  the  first-class  between  the  Mississippi  Biver  and 
lAke  Michigan,  and  form  a  part  of  a  liberal  and  wise  project,  involving 
te  continuation  of  slackwater  navigation  from  La  Salle  to  Joliet  upon 
tte  same  scale. 

It  is  true  the  portion  of  the  present  canal  lying  between  these  points 
^ht  be  enlarged  and  utilized,  but  the  cost  of  doing  so  upon  the  scale 
<^  the  improvements  below  La  Salle  would  be  greater  than  that  of 
improving  the  river  itself,  and,  even  when  completed,  would  not  be  as 
«My  of  navigation.  (See  Annual  Beport  of  Chief  of  Engineers,  1884, 
pages  ld58, 1959.) 

Consequently  were  the  United  States  in  possession  of  the  canal,  it 
voold  be  judicious  to  abandon  it  between  La  Salle  and  Joliet  in  favor 
<tf  the  river. 

But  if  the  conditions  of  the  act  of  cession  w^ere  accepted  as  they  now 
stand,  the  United  States  would  be  estopped  from  this  course  and  corn- 
Polled  to  enlarge  the  canal,  notwithstanding  its  greater  cost  and  less 
•ficiency. 

(3)  The  northern  terminus  of  the  present  canal  is  in  the  south  branch 
of  the  Chicago  Biver,  about  5  miles,  by  its  course,  from  Lake  Michigan. 

This  portion  of  the  river  lies  in  the  ver3*  heart  of  the  business  portion 
of  the  dty  of  Chicago,  and  through  it  all  the  commerce  to  and  from 
tte  lake  must  pass. 

Komerous  bridges  span  this  part  of  the  river,  and  these  are  thronged 
<iay  and  night  with  a  vast  multitude  of  passing  people  and  vehicles. 

The  delays  and  annoyances  arising  from  the  necessity  for  interrupting 
an  this  travel  to  allow  vessels  to  pass  the  bridges  have  become  almost 
intolerable,  and  will  not  admit  of  much  greater  increase.  If,  then,  there 
dioald  be  sneh  increase  in  the  commerce  of  the  canal  as  is  anticipated 
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when  its  enlargement  shall  have  been  efifected,  it  woald  be  practicaU; 
impossible  to  take  care  of  it  by  the  present  route,  without  subjectii^ 
the  people  of  Chicago  to  still  greater  annoyance. 

In  view  of  the  possibilities  of  the  case,  it  would  appear  that  wbatevv 
enlargement  of  the  canal  is  made  from  Joliet  northward  should  not  b 
carried  farther  than  the  ''  Sag,"  a  point  whence  the  line  of  the  eaiii 
could  be  easily  diverted  to  a  more  favorable  terminus. 

The  Board  then  presents  the  following  reasons  why  the  United  State 
should  hot  accept  the  cession  of  the  Illinois  and  Michigan  Canal  nnde 
the  conditions  of  the  existing  act :  (1)  The  canal  should  not  be  enlarge 
ut>on  the  whole  of  the  present  line ;  on  the  contrary,  it  would  be  jadi 
cious  to  abandon  the  greater  portion  of  it.  (2)  The  act  does  not  pm 
vide  for  the  cession  to  the  United  States  of  that  portion  of  the  Ulinoi 
River  improvement  now  owned  by  the  State  of  Illinois,  and  which  fomi 
an  essential  part  of  the  through  line. 

3d.  Tlie  act  is  not  sufficiently  definite  as  to  the  obligations  which  th 
United  States  would  assume  in  accepting  the  transfer  of  the  canal. 

Although  the  Board  is  of  opinion  that  the  United  States  should  no 
accept  the  canal  under  the  existing  conditions,  it  is  further  of  opinioi 
that  the  water-route  of  which  the  canal  forms  a  part  should  l^  ooo 
trolled  by  the  General  Government,  and  that  acceptance  should  promptl; 
follow  a  proposition  to  tfansfer  it  under  conditions  so  modified  as  i 
remove  the  objections  stated. 

In  case,  however,  it  should  be  deemed  expedient  to  ignore  the  objec 
tions  presented,  and  to  accept  the  cession  of  the  canal  under  the  presen 
conditions  of  the  act  authorizing  the  transfer,  the  following  estimate  i 
submitted  of  the  cost  of  enlarging  the  canal  to  the  dimensions  of  thi 
proposed  Hennepin  Canal,  that  is  to  say,  for  a  prism  80  feet  wide  a 
surface,  59  feet  wide  at  bottom,  and  7  feet  deep,  with  locks  170  feet  long 
30  feet  wide,  and  7  feet  of  water  on  the  miter-sills : 

LeDgth,  miles * «  9?l9 

Number  of  lockH % 

Estimated  cost  of  constructiou |2, 298, 919.1 

Estimated  annualxsost  of  mainteDance  and  ordinary  repairs 50,  OOO.  0 

It  is  impracticable  to  estimate  for  extraordinary  repairs,  renewals,  etc 
These  will  have  to  be  provided  for  from  time  to  time  by  the  necessai] 
appropriations  for  that  purpose. 
(See  Annual  Eeport  Chief  of  Engineers,  1883,  pages  1788  and  1789. 
Respectfully  submitted. 

C.  B.  COMSTOCK, 

Lieut  CoL  of  Engineers^ 
and  Bvt.  Brig.  Qenl 
O.  M.  PoB, 
Lieut.  Col.  of  Engineersj  and 
Bvt.  Brig.  Gen.y  CT.  S.  A. 
Jas.  C.  Post, 

Major  of  Engineen. 
The  Chief  of  Engineers,  U.  S.  A. 


LUt  of  appendices  accompanying  this  report. 

No.    1. — Acts  of  Congress  relating  to  Illinois  and  Michigan  Canal  of  March  30, 1822, 

and  March  2, 1827. 
No.    2. — ^Navigable  depths  on  Upper  Mississippi,  from  Maj.  A.  Mackenzie. 
No.    3. — Acts  of  State  of  Illinois  in  reference  to  Illinois  and  Michigan  Canal. 
No.    *4. — Freight  rates  in  ther  vicinity  of  Saint  Paul,  furnished  by  thokiudnMSof 

Maj.  C.  J.  Allen,  but  receivod  too  late  for  use  in  tUe  report, 
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"^—Letters  from  F.  Barker  and  £.  M.  Diokey  in  reference  to  freight  rates  on 

the  Upper  Mississippi. 
*€L— Papers  from  O.  Gnthrie  in  reference  to  the  Illinois  and  Michigan  Canal. 
*7.— letter  from  J.  C.  Dove  in  reference  to  the  Hennepin  Canal. 
*&— Paper  by  GrOYernor  William  Bross  in  reference  to  the  Hennepin  Canal. 
•9,— Papers  from  the  Enterprise  Cinb  in  reference  to  the  Hennepin  Canal. 
10.— Papers  from  Governor  R.  J.  Oglesby. 
*11.— Papers  from  Citizens'  Committee  of  Kock  Island  and  Davenport  in  reference 

to  the  Hennepin  Canal. 
^  12.— Map  of  route  of  Illinois  and  Michigan  and  Hennepin  canals. 

Appendix  No.  1. 

ilsL^A^S  ACT  to  icrant  a  qaantity  of  land  to  the  State  of  niinois  for  tlie  purpose  of  aiding 
I  vopeaing  a  canal  to  oonncwt  tlio  waters  of  the  niinois  River  with  tliose  of  Lake  Michigan. 

mU  emaoted  by  ihe  Senate  and  House  of  Representatives  of  the  United  States  of  America 
magress  assembled.  That  there  be,  and  hereby  is,  granted  to  the  State  of  Illinois,  for 
Iporrose  of  aiding  the  said  State  in  opening  a  canal  to  unite  the  waters  of  the 
"itis  River  with  those  of  Lake  Michigan,  a  riuantity  of  laud  equal  to  one-half  of 
sections  in  width,  on  each  side  of  said  canal,  and  reserving  each  alternate  see- 
to  the  United  States,  to  be  selected  by  the  Commissioner  of  the  Land  Office, 
"^  the  direction  of  the  President  of  the  United  States,  from  one  end  of  the  said 
to  the  other ;  and  the  said  lands  shall  be  subject  to  the  disposal  of  the  legisla- 
of  the  said  State  for  the  purpose  aforesaid,  and  no  other:  Provided,  That  the  said 
1,  when  completed,  shall  be  and  forever  remain  a  public  highway  for  the  use  of 
Government  of  the  United  States,  free  from  any  toll  or  other  charge  whatever 
property  of  the  United  States,  or  persons  in  their  service,  passing  through  the 
^rotiied.  That  said  canal  shall  be  commenced  within  five  years,  and  completed 
eaty  years,  or  the  State  shall  be  bound  to  pay  to  the  United  States  the  amount 
J  lands  previously  sold,  and  that  the  title  to  purchasers  under  the  State  shall 
'id. 

t.  And  beitfttriher  enacted,  That,  so  soon  as  the  route  of  the  said  canal  shall 
ked  and  agreed  on  by  the  said  State,  it  shall  be  the  duty  of  the  governor  there- 
of such  other  person  or  persons  as  may  have  been,  or  shall  hereafter  be,  author- 
to  saperintend  the  construction  of  said  canal,  to  examine  and  ascertain  the  par- 
iar  sections  to  which  the  said  State  will  be  entitled  under  the  provisions  of  this 
•fid  report  the  same  to  the  Secretary  of  the  Treasury  of  the  United  St-ates. 
1  And  be  ii  fwrther  enacted,    That  the  said  State,  under  the  authority  of  the 
ore  thereof,  after  the  selection  shall  have  been  so  made,  shall  have  power  to 
ttid  convey  the  whole,  or  any  part  of  the  said  land,  and  to  give  a  title  in  fee- 
jls  therefor,  to  whomsoever  shall  purchase  the  whole  or  any  part  thereof. 
%n>ved,  March  2,  1827.    (4  U.  S.  Stat.,  234.) 


hir.XIY._All' ACT  to  MiihoriBe  the  State  of  nUnoia  to  open  a  oaoal  through  the  pablio  lands, 

to  connect  the  Tllinoia  River  with  Lake  MicUgan. 


bif  ihe  Senate  and  House  of  Bepresentativss  of  the  United  States  of  America 

•Osufrm  assembled,  That  the  State  of  Illinois  be,  and  is  hereby,  authorized  to  sur- 
^■Dd  mark,  throngh  the  public  lands  of  the  United  States,  the  route  of  the  canal 
greeting  the  Illinois  River  with  the  southern  bend  of  Lake  Michigan ;  and  ninety 
Nof  laod  on  each  side  of  said  canal  shall  be  forever  reserved  from  any  sale  to  be 
y  by  the  United  States,  except  in  the  cases  hereinafter  provided  for,  and  the  use 
^Beof  forever  sbi^  be,  and  the  same  is  hereby,  vested  in  the  said  State  for  a  canal, 
M  ior  no  other  purpose  whatever;  on  condition,  however,  that  if  the  said  State 
ms  not  aarvey  and  direct  by  law  said  canal  to  be  opened,  and  return  a  complete 
iip  thereof  to  the  Treasury  Department  within  three  years  from  and  after  the  pas- 
2^  of  this  act ;  or  if  the  said  canal  be  not  complet'Cd,  saitable  for  navigation,  within 
f^J^  yean  thereafter :  or  if  said  ground  shall  ever  cease  to  be  occupied  by,  and 
N^  ^y  a  canal,  snltaole  for  navigation  ;  the  reservation  and  grant  hereby  made 
|j«ibe  void  and  of  none  effect:  Provided  always,  and  it  is  hereby  enacted  and  declared, 
wiiothiiig  in  this  act  contained,  or  that  shall  be  done  in  pursuance  thereof,  shall 
j^omned  or  construed  to  imply  any  obligation  on  the  part  of  the  United  States  to 
9V*|^riste  sny  money  to  deft&j  the  expenses  of  surveying  or  opening  said  canal: 
[|**^  olio,  and  it  is  hereby  further  enacted  and  declaredy  That  the  said  canal,  when 
■JP»«t«^,  shall  be,  and  forever  remain,  a  public  highway  for  the  use  of  the  Govern- 
JJ^  o!  the  United  States,  free  from  any  toll  or  other  charge  whatever,  for  any  prop- 
"v  of  the  United  States,  or  persons  in  their  service,  passing  through  the  same. 

*^iti«d.    Printed  in  House  Ex.  Doc.  No.  79,  Forty-ninth  Congress,  second  session. 
^72  ENO  87 136 
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Sec.  2.  And  be  it  further  enacted.  That  every  section  of  land  tlirongh  which  said  eani] 
route  may  pass  shall  be,  and  the  same  is  hereby,  reserved  from  future  sale  until  h&ni 
after  specially  directed  by  law ;  and  the  said  State  is  hereby  authorized  and  penoifc 
ted,  withont  waste,  to  use  any  materials  on  the  public  lands  adjacent  to  said  c«ii|j| 
that  may  be  necessary  for  its  construction. 

Approved,  March  30, 1822.    (3  U.  S.  Stat.,  659.) 


Appendix  No.  2. 

usttes  fbom  major  ▲.  mackenzie,  corps  of  engineers,  with  tables  showixq 

naviqable  depths  on  upper  mississippi  river. 

Upper  Mississippi  River  Improvement, 
United  States  Snaq-boat  General  Barnard, 

Lansing,  Iowa,  September  17, 18S6. 

Dear  General  :  The  inclosed  table  for  229  days  of  each  year,  from  1879  to  WS^  \§ 
made  up  from  the  gauge-readings  at  the  points  mentioned,  it  l>oing  assumed  st  eacfc 
point  that  at  zero  of  the  gauge  there  would  be  2  feet  of  water.  The  results  are  nol 
satisfactory,  for  since  the  river  has  been  improved  there  are  always  3  feet  from  Rock 
Island  to  Saint  Paul,  and  nearly  always  3^.  It  is  quite  impossible  to  estimate  hov 
many  days  yon  can  carry  2,  3,  4,  5,  and  6  feet  from  La  Crosse  to  Saint  Paul  and  ftam 
Rock  Island  to  La  Crosse,  but  assuming  (which  is  correct)  that  there  arealwa^nsi^ 
foet,  we  may  use  the  La  Crosse  figures  for  1885  for  the  river  from  La  Crosse  to  Saiol 
Paul  for  4,  5,  and  6  foet,  and  the  Rock  Island  figures  for  the  river  from  Rock  Island 
to  La  Crosse. 

It  often  happens,  and  may  occur  at  any  point,  that  the  river  is  very  shallow dorinf 
a  changing  of  channel  for  a  week  or  more,  and  it  is  very  difficult  to  keep  track  of  casei 
of  this  kind. 

Very  truly, 

A.  Mackenzie, 
By  C.  W.  Durham^ 
Assistant  JSngineer. 
General  C.  B.  Comstock, 

United  States  Engineer. 


T€U)le  showing  the  number  of  days  between  April  1  and  Xovember  15  there  hare  6eeB  Cfxi, 
^  feet,  A  feet,  '6  feet,  and  ifeet  of  water  in  river  at  Saint  Paul,  La  Crosse,  Dubuque,  ani 
lioch  Island, 

[Two  feet  is  taken  as  the  depth  at  low  water  of  1864.    Total  niunber  of  days,  229.] 


Year. 


1879 

1880 

1881 

1882 

1883 , 

]884 

1885 

Averaite 


1870. 

1880. 

1881. 

1882. 

1883. 

1884 

1885. 


Average 


220 
220 
220 

"220" 
220 
220 

220 


Dabaqao. 


220 
220 
220 

'220' 
2*20 
220 


102 
220 
220 

'220" 
220 
220 

223 


115 
107 
227 

'264 
211 
204 

103 


I 

Saint  Paul 

^ 

1 

i 

1 

1 

i 

1 

1 

5 

'£ 

CO 

220 

220 

110 

80 

68 

220 

220 

151 

122 

112 

220 

220 

223 

210 

200 

220 

220 

220 

222 

161 

220 

220 

134 

116 

107 

820 

220 

205 

172 

127 

220 

220 

220 

195 

102 

220 

220 

183 

161 

126 

1 

78 
132 
2U8 

"147" 
176 
170 

163 


La  Crosse. 


o 


220 
220 
220 
229 
220 
220 
220 


220 
220 
220 
229 
220 
229 
220 

229 


i 

I 


223 
220 
220 
220 
220 
220 
2J0 


220     228 


a 
o 


« 


J 

I 

M 

..4 


129 
151 
227 
223 
163 
109 
228 


i9 
124 
I  TO 
203 
1« 
17U 
229 


Its 
111 

191 
lA 


169  i    36J       ifl 


Rock  Island. 


229 
220 

220 
220 
229 
220 
220 

220 


171 


M 


229  '    167 
229      214 


229 
239 
229 
229 


195 
1S9 
197 
213 


m 
Id 

IK 

m 

75 
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Appendix  No.  3. 

Ul  ACT  to  prov'ide  for  the  completion  of  the  Illijiois  and  MichiKan  Canal,  in  force  April  16,  upon  the 

plan  adopted  by  the  Stace  in  1836. 

Whereas  it  has  b«OD  represented  that  tlie  city  of  Chica£:o,  in  order  to  purify  or 
ileaose  Chicago  Kiver  by  drawing  asiifBcient  quantity  of  water  from  Lake  Michigan 
Bievtly  through  it,  and  through  the  sammit  division  of  the  Illinois  and  Michigan 
2mui1,  woald  advance  a  siiffieiout  auionnt  of  funds  to  accomplish  this  desirable  ob- 
pet;  aod 

Whereas  the  original  plan  of  the  said  canal  was  to  cut  down  the  summit  so  as  to 
biw  a  supply  of  water  for  navigation  directly  from  Lake  Michigan,  which  plan  was 
ibandoued  for  the  time  being,  after  a  large  part  of  the  work  had  been  executed,  only 
it  eunaeqnonce  of  the  inability  of  the  State  to  procure  funds  for  its  further  prosecu- 
te ;  and 

Whereas  under  the  law  creating  the  trust  the  plan  of  the  summit  division  of  the 
nnal  was  changed,  the  level  being  raised  so  as  to  require  the  principal  supply  of 
nter  to  be  obtained  through  the  Calumet  feeder,  subject  to  serious  contingencies, 
ltd  by  pumping  on  to  the  summit  with  the  hydraulic  works  at  Bridgeport:  Now, 
ttoefore, 

ficcnox  I.  Be  ii  enacted  by  the  people  of  the  State  of  IllinoiSf  represented  in  the  general 
manhljf.  That  to  secure  the  completion  of  the  snmmit  division  of  the  lliinolH 
MlBiichigan  Canal,  npon  the  original  *'deep  cut ''plan,  with  such  moditications 
M  changes  of  line,  if  necessary,  as  will  most  eiiectually  secure  the  thorough  cleaus- 
ii|  or  purification  of  the  Chicago  Eiver  and  facilitate  the  execution  of  the  work,  the 
fi^  of  Chicago,  throngh  its  constituted  authorities,  may  at  once  enter  into  an  ar- 
nogement  with  the  lK>ard  of  trustees  of  said  canal,  with  a  view  to  the  speedy  ac- 
tMplishment  of  the  work. 

1  The  canal  shall  not  be  constructed  of  a  less  capacity  than  the  plan  adopted  by 
tin  canal  commissioners  in  1636,  nor  shall  the  work  of  deepening  it  be  prosecuted  so 
Mto  materially  interfere  with  the  navigation.  By  consent  of  the  board  of  trustees, 
hovever,  the  navigation  may  be  opened  later  and  closed  earlier  than  usual  in  former 
yeuB,  but  it  shall  never  be  diminished  to  a  less  time  than  six  months. 

X  It  shall  be  lawful  for  the  city  of  Chicago  to  enter  upon  and  use  any  lands  which 
■ay  bo  necessary  for  the  right  of  way  for  said  canal,  if  the  route  should  in  any  part 
'^nrj  from  the  present  line  of  canal,  and  to  take  and  use  any  materials,  of  any  do- 
acription,  necessary  for  the  prosecution  of  the  work  contemplated  along  the  line 
weof ;  the  value  of  the  same  to  be  determined  in  the  mode  provided  by  the  general 
hwB  of  this  State* 

i  The  amount  expended  by  the  city  of  Chicago  in  deepening  the  summit  division 
of  the  canal,  according  to  the  plan  adopted  by  the  canal  commissioners  in  1836,  shall 
lis  ft  vested  lien  upon  the  Illinois  and  Michigan  Canal  and  its  revenues,  after  the  pay- 
BMat  of  the  present  canal  debt,  and  the  net  revenues  of  the  canal  shall  all  thereafter 
Reapplied  to  the  paylnent  of  the  principal  and  interest  of  the  same  expended  in  ac- 
<30aipii8hlng  the  object  of  this  act  until  the  whole  amount  is  reimbursed  to  the  city : 
^f^fided^  The  cost  shall  not  exceed  two  and  a  half  millions  of  dollars. 

&  The  State  of  Illinois  may  at  any  time  relieve  this  lien  upon  the  canal  revenues 
by  refonding  to  the  city  of  Chicago  the  amount  expended  in  making  the  contemplated 
iiiprovement  and  the  interest  thereon. 
Approved,  February  16,  1865. 

UxiTED  States  of  Amsrica, 

/State  of  Illinois^  ae : 

Office  of  Secretary. 
If  Henry  D.  Dement,  secretary  of  stato  of  the  State  of  Illinois,  do  hereby  certify 
that  the  foregoing  is  a  true  copy  of  an  act  to  provide  for  the  compbtion  of  the  Illi- 


and  Michigan  Canal,  npon  the  i>lan  adopted  by  the  State  in  1836,  approved 
raruary  16,  1865,  the  original  of  which  is  now  on  lilo  in  this  office. 

In  witness  whereof  I  hereto  set  my  hand  and  affix  the  great  seal  of  State,  at  the 
aty  of  Springfield,  this  5th  day  of  November,  A.  D.  1886. 

Lbkal]  Henry  D.  Dement, 

Secretary  of  State. 

^  ACT  to  relieve  the  lien  of  the  city  of  Chicago  upoo  the  Illinois  and  Michigan  Canal  and  rev* 
ttiwa  Ky  refondiDg  to  said  city  the  amoant  expended  by  it  in  making  the  improvement  contemplated 
>y  **  An  aot  to  proride  for  the  completion  of  the  Illinois  and  Michigan  Canal  upon  the  plan  adopted 
•r  the  State  in  1836,"  approved  Febraarv  16,  186;-,  together  with  the  interest  thereon,  as  anthorized 
by  tcctioo  5  of  said  act,  and  to  provide  for  issuing  houds  therefor. 

When'as  the  city  of  Chicago  has  expended  a  large  amount  of  money,  to  wit,  the 
lom  of  two  and  a  half  millions  of  dollars,  to  secure  the  completion  of  the  summit  di- 
viaioo  of  the  Illinois  and  Michigan  Canal,  under  and  pursaant  to  the  provisions  of 
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said  acts,  so  approved  February  16,  A.  D.  1865.  and  acts  sapplementary  thereto  \ 
whereas  the  said  citv  has  a  vested  lien  upon  the  said  canal,  with  ita  rBvennes, 
jeot  to  any  canal  debt  existing  at  the  time  of  the  paasaee  of  said  acts;  andwhi 
said  then  existing  debt  due  by  the  State  has  been  fully  paid  and  caneelod; 
whereas  the  canal  trustees  have  delivered  to  the  State  of  Illinois  poesession 
control  of  said  canal ;  and  whereas  it  is  provided  by  section  5  of  said  act  as  folk 
**  The  State  of  Illinois  may  at  any  time  relieve  this  lien  upon  the  canal  and  reveni 
by  refunding  to  the  city  of  Chicago  the  amount  expended  in  making  the  eont 
plated  improvement  and  the  interest  thereon '' :  Now,  therefore, 

Section  1.  Beit  enacted  bif  the  people  of  the  State  of  Illinoie^  rtpresented  in  the* 
assembly,  That  the  sum  of  two  miOion  nine  hundred  and  fifty-five  thousand 
hundred  and  forty  dollars,  with  interest  thereon  until  paid,  be,  and  the  ssxoe 
hereby,  appropriated  for  the  purpose  of  relieving  the  lien  as  aforesaid,  being  t 
principal  expended  and  the  interest  thereon,  which  said  sum  is  hereby  lefonded 
said  city,  and  when  paid  said  city  shall  execute  and  deliver  to  the  State  of  Ulini 
a  proper  release  of  said  lien  to  the  satisfibction  of  the  governor:  and  th, auditor 
State,  under  the  direction  of  the  governor,  is  hereby  directed  to  draw  his  wammt  i 
said  sum  of  money  and  interest,  payable  only  out  of  any  moneys  in  the  treasniy ' 
longing  to  the  fund  hereafter  provided,  to  be  known  as  the  ''canal  redemp^ 
fund.''    That  for  the  purpose  of  providing  said  fund,  any  funds  that  are  now  on 
be  hereafter  in  the  State  treasury,  paid  in  on  the  settlement  of  the  canal  oomi 
siouers  with  the  trustees  of  the  Illinois  and  Michigan  Canal,  as  well  as  from  thei 
enues  of  the  canal ;  also  all  funds  that  are  now  or  may  hereafter  be  paid  into 
State  treasury  known  as  the  Illinois  Central  Railroad  fund,  shall  be  transferred  h^ 
the  State  treasurer,  upon  the  auditor's  warrant  drawn  for  that  purpose,  to  nid 
demption  fund;  that  a  tax  of  one  and  one-half  mills  on  each  dollar  of  the  wseet 
value  of  all  the  taxable  property  of  the  State  be  levied  as  a  special  tax  for  the  yi 
1871  and  1872 :  and  to  meet  any  deficit  in  said  revenues  to  meet  said  appropriations 

fovernor,  auditor,  and  treasurer  are  hereby  authorized  to  issue  bonds  of  the  6tste<  ^ 
llinois  to  the  amount  of  two  hundred  and  fifty  thousand  dollars,  said  bonds  to  bed 
interest  at  the  rate  of  6  per  cent,  per  annum,  payable  semi-annually  in  thecity  of  Na 
York,  and  shall  be  paid  at  pleasure  of  the  State  at  any  time  after  three  years  afid 
the  date  thereof,  and  shall  be  of  snch  denomination  as  the  governor  may  deem  '*' 
visable,  and  be  known  as  the  *'  revenue  deficit  bonds,"  and  shall  be  delivered  to 
city  authorities  of  the  city  of  Chicago,  at  par,  as  a  part  payment  on  above  appnn 
tion :  Frovidedj  hotcever,  That  not  less  than  one-fifth,  nor  to  exceed  one-third,  of 
sum  so  appropriated  shall  be  received  by  said  city,  and  be  applied  in  reconstructlDg  i 
bridges  and  the  public  buildings  and  structures  destroyed  by  fire  upon  the  origii 
sites  thereof,  as  already  provided  by  the  common  council,  and  the  remainder tber 
to  be  applied  to  the  payment  of  the  interest  on  the  bonded  debt  of  such  city,  and  HI 
maintenance  of  the  fire  and  police  department  thereof.  { 

Whereas  by  reason  of  a  great  confiagration  in  the  city  of  Chicago  the  public  bnitfj 
Ings,  bridges,  and  other  public  improvements  have  been  totally  destroyed  andtM 
business  of  the  courts  is  suspended,  whereby  an  emerg  ency  exists  as  a  reason  wifi 
this  act  shall  take  effect  before  the  first  day  of  July  next :  Therefore, 

Be  it  further  enacted,  That  this  act  shall  take  effect  and  be  in  force  from  and  tM 
its  passage. 

Approved  October  20,  1871. 

United  States  of  Amebica, 

State  of  lllinoia,  ss : 

Office  of  Secbktabt. 

I,  Henry  D.  Dement,  secretary  of  state  of  the  State  of  Illinois,  do  hereby  oertS^i 
that  the  fore^ing  is  a  true  copy  of  an  act  to  relieve  the  lien  of  the  city  of  Chieap. 
upon  the  Illinois  and  Michigan  Canal  and  revenues,  by  refunding  to  said  city  vm 
amount  expended  by  it  in  making  the  improvement  contemplated  by  *'An  actt0|O'| 
vide  for  the  completion  of  the  Illinois  and  Michigan  Canal  upon  the  plan  adopted  if| 
the  State  in  1836,"  approved  February  16.  1865,  together  with  the  interest  tJiereabi 
as  authorized  by  section  5  of  said  net,  ana  to  provide  for  issuing  bonds  therefor,!^: 
proved  October  20,  1871. 

The  original  is  now  on  file  in  this  office. 

In  witness  whereof  I  hereto  set  my  hand  and  affix  the  great  seal  of  Stats,  stthi 
city  of  Springfield,  this  5th  day  of  November,  A.  D.  1886. 

[seal.]  Henrt  D.  Demekt, 

Seoretart  of  State. 

ILLINOIS  AND  MICHIGAN  CANAL— FEEDERS. 

Whereas  the  State  of  Illinois  in  general  assembly,  did,  on  the  16th  day  of  Febrt- 
ary,  1865,  grant  and  authorize  the  city  of  Chicago,  in  the  State  of  Illinois,  to  deep« 
the  Illinois  and  Michigan  Canal  for  the  purpose  of  and  with  the  intent  to  better  tte 
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fiiMu  of  sewerage  of  the  said  city  of  Chicago,  hy  permitting  a  free  flow  of  water  from 
ikeMicbigan  through  the  Chicago  River  and  said  canal  to  the  DesPlaines  and  Illinois 
torn,  aod  the  city  of  Chicago  did  perfect  said  improvement  in  conformity  with  said 
pnission ;  and 
:  Whereas  the  great  fire  in  the  said  city  of  Chicago  on  the  8th  and  9th  days  of  October, 

tD  1871,  did  so  greatly  damage  the  assessable  property  of  a  very  large  number  of 
eitizens  and  tax-payers,  and  the  people  of  the  State  of  Illinois  did  by  its  general 
mnbly  refand  to  the  said  city  of  Chicago  the  amount  of  the  cost  of  deepening  the 
feinois  and  Michigan  Canal,  said  sum  refunded  being  in  gross  $2,955,340 ;  and 
I  Whereas  the  deepening  of  the  canal,  as  aforesaid,  has  proved  to  be  totally  Inad- 
Ipate  for  the  purposes  intended,  and  the  large  amount  of  sewage  of  the  city  of  Chi- 
gfo  being  far  greater  than  the  otipacity  of  the  canal  and  the  water  now  passing 
jlraagh  it  to  deodorize  and  render  innocuous ;  and 

I  Whereas  the  foulness  of  the  water  annually  causes  the  death  of  millions  of  fish  in 
lis  Des  Piatues  and  Illinois  rivers,  that  float  to  the  shores  and  decay ;  and 

Whereas  said  sewage,  in  an  entirely  nndecomposed  and  putrid  mass,  is  carried  by 
Usenrrent  of  the  canal  into  the  Des  Plaines  River,  and  thence  Into  the  Illinois  River, 
pii  in  its  fonlest  conditions  is  thus  transported  to  and  below  the  city  of  Peoria,  in 
IM  State,  rendering  the  air  ait  all  points  along  its  passage  so  impure  and  foul  as  to 
bereeedingly  oflTensive,  and  taking  with  it  germs  of  disease  of  all  kinds  prevalent 
li  the  city  of  Chicago,  and  thus  spreading  them  broadcast  through  the  entire  Des 
Ihtnes  and  lUinois  river  valleys,  causing  thereby  much  illness  as  well  as  poisoning 
rfthe  blood  and  debilitating  the  systems  of  SMO,d()0  people;  and 

Whereas  careful  investigation  leads  our  people  to  fear  that  an  epidemic  may  spread 
«nr  said  section  of  the  St«te  of  Illinois  from  the  causes  above  stated ;  and 

Whereas,  in  addition  to  the  above  distress,  there  has  been  a  great  loss  to  property, 
%MiutuB  industries,  and  to  the  communities  in  said  region  by  reason  of  the  causes 
hnia  mentioned ;  and 

Whereas  prior  to  the  deepening  of  said  Illinois  and  Michigan  Canal  the  water  neces- 
My  for  all  purposes  of  navigating  said  canal,  and  propelling  of  machinery  was  ob- 
Irom  the  Des  Plaines  River  and  the  Calumet  feeder,  through  Lane's  Lake ; 


Wheieas  the  bed  of  the  Des  Plaines  River  at  the  summit,  and  thence  westward  along 
fts  line  of,  and  adjacent  to,  the  canal,  is  at  a  low  stage  of  water  8  feet  above  the  sur- 
fc»  level  of  the  canal,  and  will  average  a  supply  of  water  suflScient  for  all  canal 
fvposes  during  the  season  of  navigation ;  and 

whereas  the  supplying  of  the  canal  from  these  sources  will  so  dilute  and  weaken 
ftt  sewage  of  the  city  of  Chicago  as  to  greatly  relieve  it  of  its  foulness  and  stench, 
lithe  great  delight,  relief,  and  health  of  the  people  near  to  and  bordering  upon  the 
W  of  the  canal,  the  Des  Plaines  and  Illinois  rivers :  Therefore,  be  it 

Mndved  hif  the  9enate  (the  houee  of  representatives  concurring  kerein)^    That  the 
^•vd  of  canal  commissioners  of  the  Illinois  and  Michigan  Canal  be,  and  they  are 
Mby,  directed  to  cause  sluice-ways  of  sufficient  capacitv,  with  the  proper  guard- 
ptoa,  to  bo  opened  from  the  Des  Plaines  River  to  the  canal  at  or  near  the  summit,  in 
vook  County,  and  at  or  near  Lemont,  in  Cook  County,  and  also  to  construct  a  dam 
Mfoes  the  former  Calumet  feeder  at  such  suitable  point  as  will  cause  the  water»fW)m 
I^oe^s  Lake  to  flow  into  the  canal ;  that  said  canal  commissioners  shall  immedi- 
Mely  commence,  construct,  and  improve  said  sluices  and  feeders  in  the  order  named, 
ttA  pay  for  the  same  out  of  any  moneys  in  their  hands  or  control  as  canal  com  mis- 
Meri  resulting  from  the  earnings  of  the  canal.    The  amount  to  be  expended  as 
a^ve  designated  in  the  prosecntiou  of  said  improvement  shall  not,  however,  exceed 
^  snm  of  ten  thousand  dollars :  Provided,  That  the  canal  commissioners  shall  first 
*Mifer  with  the  mayor  and  other  proper  authorities  of  the  city  of  Chicago,  and  if  said 
Qty  shall  proceed  without  delay  to  cause  a  flow  into  the  canal  from  the  Chicago 
Hver  sotBcient  to  dilute  and  purify  the  waters,  and  thus  remedy  the  evils  complained 
J^^id  flow  to  be  not  less  than  60,(X)0  cubic  feet  per  minnte,  including  the  ordinary 
vw  into  the  canal  from  the  Chica^  River,  or  so  much  thereof  as  in  their  judgment 
^  said  canal  can  carry ;  and  if  this  shall  be  accomplished  by  the  1st  day  of  Septem- 
*^ld61,  the  commissioners  shall  accept  it  in  lien  of  obtaining  a  supply  of  water 
^^  the  other  sources  named :  Provided^  further ^  That  said  commissioners  are  hereby 
^«eted  to  take  care  of  the  60,000  cubic  feet  per  minute,  above  contemplated,  if  so 
nmished  by  the  city  of  Chicago :  Provided,  further^  That  the  adoption  of  this  resoln- 
twii  shall  not  commit  the  State  to  a  system  of  permanent  drainage  of  Chicago  sewer- 
age thfODgh  either  the  canal  or  Des  Plaines  or  Dlinois  rivers,  but  that  the  State  re- 
tBTTes  the  right  to  require  the  city  of  Chicago,  in  future  years,  to  take  care  of  its  sew- 
age through  other  channels :  And  provided,  further.  That  the  said  city  of  Chicago  shall 
^'^t  pumping  works  for  the  purpose  of  causing  such  flow,  as  aforesaid,  the  canal 
commisBioners  shall  allow  the  said  city  to  erect  said  pumping  works  upon  the  canal 
^ds  ID  Bridgeport,  and  said  city  shall  support,  control,  and  manage  said  pumping 
Works,  subject  to  the  directions  of  the  canal  commissioners,  relative  to  the  amount  of 
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Trater  to  be  received  into  tbe  canal  froin  time  to  time,  aa  the  exigencies  of  tbe  caoi 
may  require,  bnt  at  the  expense  of  said  city  of  Chicago:  Provided^  fwrtker.  That  tl 
city  of  Chicago,  its  officers,  agents,  or  employ^  shall  derive  from  this  resoiaUon  a 
right  to  control  or  exercise  any  authority  over  any  of  the  gates,  locks,  or  damsof  sai 
canal. 


Appendix  No.  10. 

letter  from  hon.  r.  j.  ogle8by,  governor  of  iluni08. 

State  of  Illinois,  Executive  Offigx, 

SpHngifUsld,  October  18, 1886. 

Bear  Sir  :  Upon  the  receipt  of  your  letter  of  the  2dth  of  September  last,  it  was  re 
ferred  to  the  Board  of  Canal  Commissioners  of  the  State  of  IlliDois,  with  directions  t 
furnish,  in  authentic  shape,  the  information  desired  in  said  communication. 

Your  communication  of  the  5th  instant,  in  which  yon  state  "  I  would  ask  to  be  in 
formed  what  rights  or  privileges  have  been  granted  to  Chicago  by  the  State  of  Diinoii 
in  this  matter,  or  have  been  acquired  without  grant ;  and  to  be  furnished  with  copi« 
of  any  such  grant,  authority,  or  other  action  by  the  State,  or  by  any  of  its  offieera,' 
was,  in  like  manner,  referred  to  the  Board  of  Canal  Commissioners. 

I  have  the  honor  to  inclose  herewith  a ''  statement  showing  leades  of  water-power 
90-foot  strip,  lots  and  lands,  and  ice  on  the  Illinois  and  Michigan  Canal;  also  eon 
tracts  for  clay,  spoil-bank,  and  other  stone,"  transmitted  by  our  canal  commissioners 
which  I  trust  will  enable  your  board  to  arrive  at  a  correct  and  exact  understaodini 
of  the  matters  covered  by  said  statement  in  so  far  as  the  same  is  responsive  to  th« 
four  point«  mentioned  in  your  first  communication. 

I  also  inclose  yon  a  printed  list*  of  locks  and  lands  still  belonging  to  the  canal 
referred  to  in  the  communication  of  the  canal  commissioners  to  me  of  date  Octobei 
7,  1886;  and  also  please  find  a  copy  of  a  communication  from  George  F.  Brown, 
secretary  of  the  Board  of  Canal  Commissioners,  addressed  to  me  of  date  October  7, 
1886. 

In  response  to  the  inquiries  contained  in  your  communication  of  the  5th  instant,  1 
inclose  you  herewith  a  type-writer  copy  of  an  act  of  the  general  assembly  of  thfl 
State  of  Illinois,  approved  February  16,  1865,  which  conferred  upon  the  city  of 
Chicago  the  power  to  enter  npon  the  summit  division  of  the  Illinois  and  Michigan 
Canal,  and  to  complete  the  same  according  to  the  original  deep-cut  plan,  with  modi- 
fications, etc.,  as  stated  in  said  act :  and  an  act  of  the  general  assembly  of  the  Stats 
of  Illinois,  approved  Octobeif20,  1871,  entitled  ''An  act  to  relieve  the  lien  of  the  city 
of  Chicago  upon  the  Illinois  and  Michigan  Canal  and  revenues,"  «tc.,  by  which 
last-mentioned  act  you  will  observe  the  State  of  Illinois  made  provision  for  refund- 
ing to  the  city  of  Chicago  $2,955,340,  to  relieve  the  State  of  the  lien  created  upon  said 
canal  for  any  amount  expended  by  the  city  of  Chicago  in  the  improvement  of  tbo 
same. 

The  original  copy  of  an  act  approved  I6th  of  February,  1865,  will  be  found  on  pages 
8:^  and  84  of  the  session  laws  of  1865 ;  and  the  original  act  approved  October  20,  IKil, 
will  be  found  on  pages  170,  171,  and  172,  of  the  session  laws  of  1871  and  lt^2  of  tbe 
State  of  Illinois. 

To  the  total  sum  expended  by  canal  commissioners  and  canal  trustees,  |6,557,681.00, 
the  cost  of  coustructing  the  Illinois  and  Michigan  Canal,  may  be  added  the  snm  of 
$2,955,340,  the  amount  paid  by  the  State  to  the  city  of  Chicago,  as  provided  in  tbe 
act  of  October  20, 1871,  being  the  amount  expended  by  the  State  of  Illinois  in  tbe 
construction  and  completion  of  said  canal. 
Very  respectfully,  yours, 

R.  J.   OOLKSBT. 

Gen,  C.  B.  Comstock, 

President  Board  of  Canal  Engineers, 


letter  from  the  board  of  canal  commissioners  of  illinois. 

State  of  Illinois, 
Board  of  Canal  Commissioners, 
General  Office,  Lockport,  III,,  October  1,  !*»■ 

Sir  :  The  letter  of  your  private  secretary  of  2d  instant,  inclosing  one  fh)m  Col.  C. 
B.  Comstock,  one  of  the  Board  of  Engineers  appointed  by  Congress  to  examine  the 
canal,  is  duly  received. 

'Omitted  here.  It  may  be  found  printed  in  Report  of  Board  of  Engineers  as 
Table  No.  15. 
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Id  raply  thereto  we  would  submit  the  following : 

(1)  The  coet  of  coiiBtmctiug  the  lUiuois  and  Michigan  Canal  was — 

fcant  expended  by  tbo  canal  commissioners $5, 133, 062. 21 
ant  expended  by  the  canal  trustees 1,424,619.29 

Total 6,557,681.50 

» 

This  does  not  include  the  amount  expended  by  the  city  of  Chicago  in  deepening  the 
ammit  level  of  the  canal,  and  refunded  to  said  city  after  the  fire  in  1871  by  act  of • 
the  iegjalatore  of  this  State,  approved  October  20,  1871. 

(2)  There  was  granted  to  the  State  of  Illinois  by  act  of  Congress  approved  March 
%  1827,  the  alternate  sections  of  land  for  5  miles  on  either  side  of  said  canal.  The 
:Md-nambered  sections  were  selected  under  the  grant,  and  through,  those  sections 
Ike  bed  of  the  canal  and  90  feet  on  either  side  have  always  been  reserved  from  sale. 

In  Lockport  and  Ottawa  the  canal  is  of  double  width  (120  feet),  and  the  canal  offi- 
\  cials  laid  ont  and  sold  lots  right  up  to  the  bank  on  one  side  of  the  canal ;  on  the  other, 
I  la  Lockport,  a  street  is  laid  outside  of  the  tow-path,  and  in  Ottawa  the  ''  ninety  feef 
ii  reserved. 

'  A  list  of  the  lots  and  land  sti)l  belonging  to  the  canal  may  be  foand  in  the  appendix 
t»the  last  report  of  the  canal  commissioners,  pages  27  and  28,  which  is  herewith  in- 
dosed. 

*  (3)  Throngb  the  even-numbered  sections  right  of  way  was  granted,  and  90  feet  on 
itther  side,  by  act  of  Congress  of  March  30,  1822.  In  some  instances  land  through 
vhich  the  canal  passes  was  patented  before  this  grant,  and  through  such  sections  no 
•90-feet  strip  '*  is  claimed. 

(4)  A  list  Is  herewith  inclosed,  showing  the  leases  of  water-power,  "  90-feet  strip," 
M  and  landSy  and  ice,  also  the  contracts  for  clay  and  stone  now  existing. 
Seepectfnlly  sabmitted. 

Geo.  F.  Brown, 
Secretary  CommxseionerB. 
Hon.  R.  J.  OoLSSBT, 

Gorfmor,  Springfield,  IIU 


II  4. 
IMPROVEMENT  OF  THE  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

The  object  of  this  improvement  so  far  as  at  present  projected  is  to 
•Bcure  a  channel  200  feet  wide  and  IG  feet  deep,  from  Oalnmet  Harbor, 
Btinois,  to  one-half  mile  east  of  Hammond,  Ind.,  with  the  view  to  in- 
CfBasing  the  facilities  for  handling  the  growing  commerce  of  this  re- 
(rion,  and  also  to  aid  in  providing  means  for  the  better  accommodation 
of  much  of  the  commerce  that  must  be  reshipped  somewhere  in  the  vi- 
cinity of  Chicago  and  which  is  now  very  mach  crowded  in  that  city. 

The  river  and  harbor  act  of  July  5, 1884,  appropriated  $50,000  for 
the  improvement  of  that  section  of  the  river  from  the  harbor  to  the 
outlet  from  Lake  Calumet,  with  the  following  proviso : 

That  DO  part  of  said  snm  shall  be  expended  until  the  right  of  way  shall  have  been 
(OQvcje<l  to  the  United  States  free  from  expense,  and  the  United  States  shall  be  fully 
Messed  from  all  liability  for  damages  to  adjacent  property  owners,  to  the  satisfac- 
tion of  the  Secretary  of  War. 

Parties  directly  interested  in  the  improvement  of  this  section  of  the 
river  have  for  some  time  been  actively  engaged  in  securing  to  the 
Pnited  States  the  right  of  way  and  releases  required  by  the  above  pro- 
^mo.  The  matter  is  now  so  far  advanced  as  to  be  placed  in  the  hands  of 
the  United  States  district  attorney  for  the  northern  district  of  Illinois 
for  examination  of  titles  and  preparation  of  the  necessary  legal  papers. 

Work  will  be  commenced  on  this  section  of  the  river  as  soon  as  the 
leqnirements  of  the  proviso  have  been  complied  with. 
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The  river  and  harbor  act  approved  Augast  5, 1886^  appropriated  m 
additional  sum  of  $30,000  for  the  improvement  of  this  river,  a  partj 
which  was  designated  by  Congress  to  be  used  in  dredging  in  the  li^ 
between  the  Forks  and  one  half  mile  east  of  Hammond.  This  part  wir( 
further  divided  at  the  State  line  between  Illinois  and  Indiana. 

The  status  of  this  appropriation  and  the  work  dependent  thereon  wi| 
be  understood  from  the  following  extract  from  my  letter  of  May  2( 
1887,  submitting  a  project  for  the  expenditure  of  the  available  portioi 
of  it: 

The  language  of  that  part  of  the  act  which  relates  to  this  appropriation  reads  a 
follows: 

"Improving  Calamet  River,  Illinois:  Continning  improvement,  thirty  thoassDi 
dollars ;  of  which  eleven  thousand  two  hundred  and  fifty  dollars  are  to  be  aaed  be 
tween  the  Forks  and  one-half  mile  east  of  Hammond,  Indiana,  five  thoasand  at: 
hundred  and  twenty>five  dollars  of  which  are  to  he  used  in  dredging  the  river  be 
tween  the  Forks  and  the  State  lino  of  Illinois  and  Indiana,  and  five  thoasand  si: 
hundred  and  twenty-five  dollars  on  the  river  at  Hammond,  Indiana:  Proifided,  kam 
ever,  That  no  part  of  said  sam,  nor  any  sum  heretofore  appropriated,  except  the  aau 
eleven  thousand  two  hundred  and  fifty  dollars,  for  the  river  above  the  Forks,  shall  b 
expended  until  the  entire  right  of  way,  as  set  forth  in  Senate  Executive  Doeamen 
number  nine,  second  session,  Forty-seventh  Congress,  shall  have  been  conveyed  to  tb 
United  States  free  of  expense,  and  the  United  States  shaU  bo  fully  released  from  al 
liability  for  damages  to  adjaceut  property  owners,  to  the  satisfaction  of  the  Secretary 
of  War ;  and  if  any  of  the  owners  of  real  estate  required  to  be  taken,  or  that  is  dam 
aged  for  the  purpose  of  straightening  or  widening  that  portion  of  the  Calumet  Bivei 
for  which  the  appropriation  herein  is  now  made,  can  not  be  induced  to  convey  to  tbi 
United  States  such  real  estate  so  required,  and  release  their  claim  for  damages  eaosei 
by  said  improvement,  or  should  the  owner  or  owners  be  incapable  of  conveying  an<] 
releasing,  or  should  his  or  her  name  or  residence  be  onknofirn,  or  he  or  she  be  a  noD' 
resident  of  the  State  of  Illinois,  it  shall  then  be  the  duty  of  tlie  United  States  attor 
uey  for  the  northern  district  of  Illinois  to  immediately  file  a  petition  in  any  coart 
having  jurisdiction  thereof,  in  the  manner  and  as  authorized  by  the  laws  of  the  State  ol 
Illinois  in  such  cases,  for  the  purpose  of  ascertaining  the  just  compensation  to  be  psif] 
to  the  respecti  ve  owners  of  the  land  taken  or  damaged :  Provided,  however,  That  the  othei 
owners  of  property  and  parties  interested  in  said  improvement  shall  first  execute  a 
bond  to  the  United  States,  to  be  approved  by  the  Secretary  of  War,  for  the  payment 
of  the  costs  of  such  proceedings,  and  to  pay  any  Judgment  that  may  be  leoderod 
therein,  and  on  failure  to  do  so  the  proceedings  shall  be  dismissed." 

In  your  letter  of  February  10,  1887,  referring  to  previous  instructions  nponthia 
matter,  I  am  cautioned  to  take  great  care  in  preparing  my  project,  that  no  work  be 
proposed  which  will  be  calculated  to  render  the  United  States  It  able  for  damagei 
caused  by  Infringements  upon  private  rights. 

In  order  to  ascei*tain  to  what  extent  the  projected  improvement  for  the  Calonieft 
River  between  the  Forks  and  one-half  mile  east  of  Hammond,  that  was  before  Con- 
gress when  this  appropriation  was  made,  and  which  it  is  assumed  is  to  be  carried  ont 
so  far  as  the  amount  will  suffice,  would  infringe  upon  private  rights,  and  also  whether 
the  amount  allotted  could  be  expended  in  carrying  out  the  project  without  reoderiog 
the  United  States  liable  for  damages  caused  by  infringements,  in  case  the  rigbt  of 
way  was  not  previously  obtained,  it  was  necessary  to  collect  additional  data  and  go 
into  a  more  thorough  invesligation  of  the  subject  than  could  be  undertaken  with  the 
means  at  hand  at  the  time  the  project  was  originally  submitted  to  Congress. 

For  reasons  given  in  my  letter  of  December  4,  1886,  I  was  authorized  by  Dej^ttr 
ment  letter  of  December  23,  1^6,  to  make  additional  surveys  of  the  Calumet  B^rer 
between  the  Forks  and  one-half  mile  east  of  Hammond,  Ind.  These  additional  sor- 
veys  consisted  in  locating  accurately  the  recognized  section  lines  and  corners  in  tbe 
vicinity  of  the  river,  and  from  them  plotting  the  various  parcels  of  ground  as  tbey 
are  shown  upon  the  title  plats  in  the  county  recorder's  office.  Copies  of  the  orif^nv 
plats  of  the  meander  lines  of  the  stream  were  obtained  from  the  General  LandOmee, 
and  copies  of  the  original  notes  of  these  meanders  were  obtained  from  the  recorderv 
office  of  Cook  County,  111.,  and  Lake  County,  Ind.  All  these  additional  data  have 
been  plotted  upon  the  map  of  this  reach  of  the  river  made  in  this  office  in  1^  ^ 
tracing  from  which  accompanied  my  project  for  improving  Calumet  River  from  tJi^ 
Forks  to  one-half  mile  east  of  Hammond,  submitted  January  6, 1886.  A  tracing  from 
this  map  as  it  now  stands,  with  these  additions  and  changes,  is  herewith  submitted,  m 
a  separate  roll,  to  form  part  of  this  report. 

It  was  thought  that  by  plotting  the  original  meander  lines  of  th  e  stream  npoa  the 
map  it  would  appear  that  the  ooundaries  of  the  projected  ch  annel-way  oould  Im 
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iged,  without  detriment  to  the  character  of  the  improvement,  so  that  in  ^neral 
woold  be  found  within  the  meander  linee,  thns  avoiding  to  a  considerable  ex- 
infringing  upon  private  rights  and  the  necessity  for  obtaining  right  of  way  and 
from  liability  for  damages;  but  when  these  came  to  be  used  the  line  ran  so 
over  the  territory  that  no  roUanco  conld  be  placed  upon  the  accuracy  of  the  notes, 
ire  the  meanders  cross  the  section  lines  they  appear  to  be  reasonably  accurate; 
een  these  points  no  reliance  can  be  placed  on  them.    The  results  are  shown  upon 
traciof^  by  the  broken  sepia  lines.    Within  the  limits  of  the  State  of  Indiana  the 
ider  lines  appear  wide  apart,  giving  ample  room  for  the  projected  channel.    In 
>i8  they  are  uear  together ;  in  general  less  than  :iOO  feet  apart. 
The-shore  line  of  the  Calnmet  River  is  poorly  dednod.    The  banks  ai*e  very  low,  and 
boaghont  nearly  the  whole  of  the  reach  now  under  consideration  the  wet  season 
mthe  country  generally  a  swamp.    Here  and  there  are  small  patches  of  the  bank 
hit  rise  above- the  general  level. 

These,  with  the  ground  that  is  artificially  raised,  are  generally  occupied  by  large  mau- 
itaring  establishments.  The  ordinary  level  of  the  water  in  the  river  does  not  differ 
irially  from  that  in  Lake  Michigan.  The  channel  soundings  shown  npon  the  map 
referred  to  tho  same  plane  used  for  the  soundings  in  Calumet  Harbor,  which  plauo 
foot  above  Chicago  City  datum.  The  present  navigable  channel  through  this  re- 
is  very  narrow,  and  not  capable  of  being  improved  to  any  great  esitent  without 
ig  widened  and  deepened  throughout.  Under  these  circumstances,  and  with  the 
ittinz  property  owners  claiming  to  tho  thread  of  the  stream,  and  no  line  to  dcter- 
rhere  navigable  rights  should  begin,  it  is  difficult  to  determine  how  far  tho 
Bted  States  can  enter  npon  the  improvement  contemplated  by  Congress  without  bo- 
ning liable  for  damages  for  infringement  upon  private  rights. 
The  limits  within  which  there  can  be  no  doubt  upon  this  point  are  very  circum- 
Ktbed. 

I6a  far  as  I  have  been  able  to  ascertain  from  conversation  with  parties  owning  or  con- 
Mling  property- affected  by  tho  contemplated  improvement,  it  seems  to  be  universally 
ifteeaea  that  the  work  should  be  carried  forward  on  the  basis  of  a  channel  200  feet 
Mde  and  16  feet  deep ;  and  these  pro{>erty  owners  seem  ready  and  willing  to  concede 
lithe  United  States  every  necessary  right  of  way  and  release  from  liability  to  dam- 

;  From  the  fact  that  the  Attorney-General  has  given  the  district  attorney  for  the 
^■tbem  district  of  Illinois  instructions  to  procure  these  releases,  as  shown  by  the 
^y  of  his  letter  to  the  Secretary  of  War,  dated  February  19, 1887,  sent  to  me  with 
wr  letter  February  25,  1887, 1  infer  that  he  is  of  opinion  that  releases  are  necessary 
prthis  part  of  the  river  as  well  as  for  the  part  to  which  the  balance  of  tho  amount 

tropriated  is  applicable. 
Doe  the  project  for  this  impro/enieut  was  submitted  to  Congress,  parties  control- 
bg  property  alon^  the  river  have  of  their  own  accord,  in  one  instance,  projected  a 
Wiael-way  diffenng  considerably  from  the  one  proposed.  This  occurs  on  the  bend, 
tttbe  town  marked  Surnham  upon  tho  map.  This  change  is  very  much  to  the  ben- 
ilk  of  navigation,  and  it  was  made  by  the  parties  with  the  full  expectation  that  they 
VMld  be  required  to  give  to  the  United  States  tho  right  of  way  through  the  prop- 
C|]r  *nd  release  from  all  liability  for  damages  before  the  work  of  improvement  was 
fMunenced.  On  the  basis  of  their  projected  channel-lines,  the  Pennsylvania  Com- 
My  has  bnilt  a  railroad  bridge  over  the  river  at  this  point.  The  change  in  tho 
#tt&el  lines  will  increase  the  cost  of  the  river  improvement  slightly  and  improve 
litigation  very  considerably.    This  change  is  shown  upon  the  map. 

It  would  seem  from  this  exhibit  of  the  state  of  affairs  at  present  existing  in  this 
wality  that  it  would  be  for  the  best  intei'ests  of  all  concerned,  and  especially  those  of 
tts Government,  to  await  the  action  of  tho  Attorney-GeneraPs  Department  on  the 
iBitterof  the  releases  and  right  of  way  beforo  commencing  the  actual  work  of  drec^- 
%the  channel.  If  the  language  of  the  act  makiug  tho  appropriation  be  not  con- 
Mnrod  compulsory  in  regard  to  the  immediate  expenditure  of  the  amount  allotted  for 
W8  wo^,  it  is  suggested  that  in  tho  light  of  the  new  data  now  laid  before  the  Chief 
■EDgineen  he  may  deem  this  course  of  procedure  the  proper  one. 
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womet  River,  Illinois,  to  tho  river  between  tho  Forks  and  ono-half  mile  east  of  Ham- 
2f>^d,  Ind.,  should  be  expended  in  dredging,  without  awaiting  the  grant  of  the  right 
^^7  ^i^d  release  from  liability  to  damages  from  the  adjacent  property  owners. 

There  does  not  aeem  to  be  any  evidence  that  the  work  to  be  done  with  this  sum  is 
»t  to  be  considered  by  Congress  as  a  part  of  the  approved  project  for  the  improve- 
••ot  of  the  river.  • 

The  United  States  can  certainly  proceed  without  let  or  hinderanco  to  tho  improve- 
■est  of  what  is  now  the  recognized  channel  of  the  river,  provided  that  in  doing  so 
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thoro  be  do  encroachments  npon  or  damage  to  property  adjacent  thereto.  This  chai 
nel  I  conceive  to  bo  shown  by  the  soundings  upon  the  accompaDyine  map. 

There  are  some  points  on  the  reach  of  the  river  between  the  Forks  and  the  Siat 
line  between  Illinois  and  Indiana  where  dredging  can  be  done  in  this  channel  to  tfa 
benefit  of  the  present  navigation  of  the  river.  On  account  of  shoal  water  in  th 
reach  below  the  Forks,  vessels  drawing  more  than  7  feet  can  not  get  into  the  read 
aJi>ove.  It  would,  therefore,  be  useless,  as  far  as  present  navigation  is  ooncemed,  fa 
dredge  to  a  greater  depth  than  7  feet. 

Within  the  State  of  Indiana  and  in  the  town  of  Hammond  it  would  be  a  great  con 
venience  for  the  shipping  if  a  basin  could  be  provided,  even  of  7  feet  depth,  whcp 
the  vessels  that  at  present  frequent  the  place  could  be  turned.  At  present  they  ait 
obliged  to  go  a  considerable  distance  from  the  dock  before  this  can  bo  accompliKhcd 

This  basin  could  be  made  within  the  proposed  200  feet  channel  lines,  and  in  m^ 
judgment  without  rendering  the  United  States  liable  for  any  damages  Tvhatever. 

To  comply  with  the  instructions  contained  in  your  letters  of  February  9  and  10 
1867, 1  have  the  honor  to  respectfully  recommend  that  the  (11,250  allotted  to  dredgin; 
between  the  Forks  and  one-half  mile  east  of  Hammond  from  the  $30,000  appropriat«( 
for  continuing  improvement  of  Calumet  River,  Illinois,  be  expended  as  follows:  $5,62S 
in  dredging  in  the  present  recognize<l  channel  between  the  Forks  and  the  State  lini 
of  Illinois  and  Indiaua,  at  such  points  and  to  such  depths  as  will  give  the  gteatesj 
relief  to  the  present  commerce  ot  the  river,  these  points  to  be  selected  as  far  as  pnc- 
ticable  from  those  that  are  within  the  limiting  lines  of  the  proposed  new  channel-waj 
for  the  river ;  $5,625  in  dredging  in  the  river  at  Hammond,  Ind.,  so  as  to  improve  th4 
present  channel  and  form  a  basin  in  which  vessels  that  frequent  this  locality  can  be 
turned  and  handled  with  greater  facility  than  the  present  state  of  the  chanuel  will 
admit  of,  this  dredging  to  be  done  within  the  limiting  lines  of  the  proposed  new  chsn- 
nel- way  for  the  river  in  this  locality. 

This  recommeudatioa  was  concarred  in  by  the  Chief  of  Engineers 
and  approved  by  the  Secretary  of  War.  Proposals  for  doing  this  dredf 
ing  were  advertised  for  Jnne28,  and  will  be  opened  July  29, 1887. 

The  estimated  cost  of  the  improvement  of  the  lower  section  of  tbe 
river  so  as  to  provide  a  channel  200  feet  wide  and  16  feet  deep  wa^ 
9225,000.  For  the  npper  section  with  the  same  width  and  depth  tbe 
estimated  cost  was  $200,000,  making  a  total  of  $425,000. 

These  estimates  were  based  npon  the  assumption  that  the  Govern- 
ment owns  its  own  dredges,  and  contingent  upon  the  fact  that  suffi- 
cient funds  be  available  at  the  outset  for  the  purchase  of  tbe  plant  and 
the  performance  of  one  season's  work.  The  estimates  submitted  for 
doing  the  same  work  by  contracts  and  with  insufficient  appropriations 
are,  for  the  lower  section  of  the  river,  $625,000,  and  for  the  upper, 
$375,000;  total,  $1,000,000. 

It  would  be  far  more  economical  for  the  Oovernment  in  this  case  to 
purchase  its  own  plant,  and  after  doing  the  work  throw  it  away,tban 
to  adopt  the  contract  policy  with  small  appropriations. 

ESTIMATE  OF  FUNDS  FOE  THE  TBAE  ENDINa  JUNE  30,  1889. 

As  both  sections  of  the  river  are  now  included  in  the  proposed  im- 
provement, the  estimates  therefore  are  embraced  in  one  item ;  and  for 
the  continuation  of  the  improvement  the  additional  amount  of  $120,000 
is  asked. 

As  the  Calumet  Biver  and  Harbor  are  so  closely  connected  in  their 
commercial  relations  no  commercial  statistics  are  given  in  this  place. 

Money  statement. 

July  1, 1886,  amount  available •50,000.00 

Amount  appropriated  by  act  approved  August  5,  188(5 30, 000.  w 

80,000.00 

July  1, 1887.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 7?2.50 

July  1,  1887,  amount  available 79,22750 
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— lit  (estimated)  required  for  couiplotion  of  existini^  project $345,000.00 

jit  that  ca  n  be  profi  tably  expended  in  iiscal  year  ending  J  auo  30, 1B89  1^0, 000. 00 
ftted  in  compliance  with  requirements  of  sections  2  of  river  and 
k>r  acts  of  ltJ66  and  1867. 


Us. 

SURVEYS  FOR  THE  HENNEPIN  CANAL. 

Iditional  snrveys  were  made  during  the  year  for  the  Hennepin 
ir  expenses  incurred  on  account  of  the  appropriation  therefor 
fas  assigned  to  this  office. 

Money  statement, 

>,  amonnt  available $633.66 

r,  amoa^it  available 63:^.66 


116, 

[ary  examination  op  farm  creek.  illinois,  with  a  view 

to  changing  its  course. 

United  States  Engineer  Office, 

Chicago,  Illy  December  9, 1886. 

tAL :  To  comply  with  the  provisions  of  section  7,  river  and  har- 
[approved  August  5, 1886, 1  have  the  honor  to  report  the  foi- 
sts and  €M>nclu8ions  as  the  result  of  a  preliminary  examination 
me  of  ^'Farm  Greek,  Illinois,  with  a  view  to  changing  its 

Creek  I  find  is  an  ordinary  and  rather  insignificant  township 

fat  12  miles  in  length,  located  in  Fond  du  Lac  and  Washington 

>6,  Tazewell  County,  111.    It  has  the  usual  characteristics  of 

kms  in  this  sections-dry  or  nearly  so  during  dry  weather,  in 

ly  seasons  overflowing  its  banks  where  it  can,  and  bringing 

^m  the  blufEs  considerable  quantities  of  gravel  and  sand  which 

Is  out  over  the  bottom  lands.    It  empties  into  Peoria  Lake  near 

end,  opposite  the  city  of  Peoria.    Its  present  low- water  mouth 

a  mile  above  the  lower  end  of  the  lake.    The  stream  leaves 

about  1^  miles  from  the  lake,  and  for  this  distance  flows  over 

>m  lands  with  no  well-defined  high-water  channel.    The  evi- 

that  during  its  high- water  stages  the  mouth  may  be  any- 

rithin  a  reach  of  2  miles  along  this  portion  of  the  Illinois  Kiver. 

Lit  of  this  action,  the  eastern  side  of  the  lower  end  of  Peoria 

)nis  to  be  gradually  shoaling  up  with  a  tendency  to  extend  the 

>per  further  north. 

iparison  of  the  maps  in  this  office  showing  old  soundings  with 

i^Qceot  date  does  not  indicate  that  this  process  is  working  any 

M  to  the  interests  of  navigation  on  the  west  side  of  the  lake. 

sre  are  no  navigation  interests  to  be  subserved  in  this  locality 

wt  side,  the  benefits  to  the  general  commerce  of  the  country  to  be 

from  changing  the  course  of  Farm  Creek  are  not  apparent. 

^e  facts  developed  during  this  investigation,  I  conclude  that  the 
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proposed  improvement  is  not  necessary  in  the  interests  of  commero^ 
and  is  not  worthy  to  be  undertaken  by  the  General  Government. 

It  might  be  proper  to  mention  also  in  this  connection  that  the  portioa 
of  the  Illinois  Biver  which  it  is  assumed  is  to  be  benefited  by  the  pnK 
posed  improvement  lies  within  the  reach  of  that  river  that  is  ooDtroUei 
by  the  State  of  Illinois  through  its  board  of  canal  commissioned 
Tolls  are  collected  on  its  commerce  for  the  benefit  of  improvemcDti 
owned  by  the  State. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 

Major f  Corps  of  Engineers. 
Brig.  Gen.  J.  0.  Duank, 

Chief  of  EngineerSj  U.  8.  A. 


I  I  7. 

preliminary  examination  of  calumet  river,  illinois,  from  thi 
forks  of  the  river  near  its  entrance  into  lake  calumet  to 
riverdale,  and  also  from  riverdalfi  to  blue  island. 

United  States  Engineer  Office, 

Chicago^  IlLj  November  16,  ISSC. 

General  :  I  have  the  honor  to  present  the  following  report  upoiu 
preliminary  examination  of  the  ''  Calumet  Eiver  from  the  forks,  near  in 
entrance  to  Lake  Calumet,  to  EiverdaJe,  and  also  from  Riverdale  to  Bl« 
Island,"  as  provided  for  in  the  river  and  harbor  act  of  August  5,  last. 

The  stretch  of  river  indicated  above  is  in  length  about  9^  miles,  anil 
constitutes  about  1|  miles  of  the  upper  part  of  the  main  river  and^ 
miles  of  the  lower  portion  of  the  Little  Calumet 

The  latter  stream  was  examined  in  1882  and  reported  upon  by  me 
September  9  of  that  year.  (See  Report  of  Chief  of  Engineers  for  18S1, 
page  1961.) 

!N'othing  of  special  importance  can  be  added  to  that  report,  as  tbe 
general  conditions  of  the  river  remain  unchanged  and  the  industrial  io 
t«rests  of  the  two  towns  have  been  but  slightly  increased  since  1882. 

In  the  report  above  referred  to,  I  stated  substantially  that  while  the 
improvement  of  the  Grand  and  Little  Calumet  rivers  was  not  a  public 
necessity  I  considered  that  they  were  worthy  of  improvement  to  tte 
points  indicated,  viz: 

Hammond,  on  the  Grand  Calumet,  and  Riverdale,  on  the  Little  Calii 
met,  taken  in  conjunction  with  the  improvement  of  the  main  river  ai 
harbor  then  contemplated. 

It  is  intended  to  make  a  channel  200  feet  wide  and  16  feet  deep  froD 
Lake  Michigan  to  the  town  of  Hammond,  and  appropriations  amoant- 
ing  to  $80,000  have  been  made  for  that  purpose,  with  the  proviso,  liov- 
ever,  that  no  work  shall  be  undertaken  until  the  right  of  way  shall  hare 
been  'bonveycd  to  the  Government,  free  of  expense,  and  the  United 
States  released  from  all  damages  to  adjacent  property  owners.  Efltorts 
are  being  made  by  parties  interested  in  the  improvement  to  obtain  tli« 
necessary  releases,  but  as  condemnation  proceedings  must  be  taken  io 
a  number  of  cases,  I  consider  that  quite  a  length  of  time  must  elapsj 
before  the  work  of  improvement  can  be  commenced.  This  latter  sboiiW 
undoubtedly  bo  done  first,  and  before  any  thing  is  contemplated  on  tbe 
upper  river. 
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There  is  a  good  chaunel  for  the  present  commerce  of  the  Little  Gal- 
ntnet  River,  and  it  will  be  sufficient  for  some  years  to  come,  or  until 
the  ioaprovemeut  of  the  lower  river  is  nearing  completion ;  only  an  oc- 
casional Inmber  vessel  now  goes  to  Blue  Island.  In  view  of  all  these 
circn  instances  I  do  not  deem  that  the  work  is  a  public  necessity,  or  that 
the  river  is  worthy  of  improvement  at  the  present  time  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaurd, 

Mqjor  of  Engineers. 
Bri^.  €ren.  J.  C.  Duane, 

Chi^o/Engineersj  IF.  8.  A* 


APPENDIX  J  J. 


IMPROVEMENT  OF  HARBOKS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN AND  OF  GRAND  RIVER,  BELOW  GRAND  RAPIDS. 


BEPORT  OF  CAPTAIN  D,  W.  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Charlevoix  Harbor  aud  eutranco  to 

Pine  Lake,  Micbi^an. 

2.  Frankfort  H:irbor,  Michigan. 

3.  Harbor  of  Rofiigo  at  Portage  Lake, 

Michigan. 
A.  ManiBtee  Harbor,  Michigan. 

5.  LadLngton  Harbor,'  Michigan. 

6.  Pentwater  Harbor,  Michigan. 

7.  White  River  Harbor,  Michigan. 


8.  Maskocon  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 
10.  Grand  River,  Michigan. 

IL  Black  L&ko  Harbor,  Michigan. 

12.  Sangatnck  Harbor,  Michigan. 

13.  South  H^ven  Harbor,  Michigan. 

14.  Saint  Joseph  Harbor,  Michigan. 

15.  Michigan  City  Harbor,  Indiana. 


EXAMINATIONS. 


16^  Grand  River,  Michigan. 

17.  Pigeon  River,  Michigan. 

18i.  Carp  River,  Michigan,  at  Lei  and, 
with  a  view  to  affording  an  en- 
trance to  Carp  Lake  for  harbor  of 
refoge. 


19.  Lake  Michigan,   at  Empire,  with  a 

view  to  cntting  a  channel  across  the 
bar  from  Lake  Michigan  to  Bar  Lake. 

20.  Grand  Traverse  Bay,  with  a  view  to 

connecting  it  with  Torch  Lake,  near 
Eastport,  Mich. 


United  States  Engineer  Office, 

Grand  RapidSj  Mieh.j  August  6, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith  my  annual  reports  for  works 
of  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
ending  June  30, 1887. 

I  would  respectfully  state  that  it  has  been  impossible  to  secure  the 
proper  commercial  statistics  for  fiscal  year  ending  June  30, 1887. 

I  have  incorporated  in  this  report  statistics  for  the  calendar  year  of 
1886. 

The  report  of  number  of  vessels  entered  and  cleared  and  tonnage  of 
the  same  is  for  the  fiscal  year  ending  June  30, 1887. 


Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Captain  of  Engintisrs, 
The  Chief  of  Engineebs,  U.  S.  A. 
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JJi. 

IMPROVEMENT    OF    CHARLEVOIX   HARBOR  AND   ENTRANCE   TO    PIH 

LAKE,  MICHIGAN. 

Object — To  secure  a  navigable  cbaniiel  from  Lake  Michigaa  1| 
Bound  Lake  to  Pine  Lake. 

'  Project — The  project  adopted  in  1868,  and  revised  in  1875  and  1871 
was  to  dredge  a  channel  100  to  150  feet  wide,  and  protect  its  sidi 
by  close  piling.  This  was  modified  in  1870  by  substituting  crib-woi 
for  piliug  beyond  the  shore-line.  The  additional  project  for  chann 
between  Bound  and  Pino  lakes  was  adopted  in  1882,  and  provided  fi 
a  dredged  channel  80  feet  wide  and  12  feet  deep,  protected  by  pile  r 
vetraent.  Present  works — north  pier,  779  feet  long,  being  302  fy 
crib- work  20  feet  wide,  built  in  1879  and  1881 ;  40  feet  crib- work  20  fa 
wide,  and  429  feet  crib-work  16  feet  wide,  built  previous  to  1873  t 
local  enterprise.  The  extension  of  north  pier  towards  Pine  Lake  : 
by  plank-beam  revetment  591  feet  in  length. 

The  south  pier  is  291  feet  long,  251  feet  being  crib- work,  20  fei 
wide,  built  in  1885.  This  pier  is  extended  to  Bound  Lake  by  a  plan! 
beam  revetment  1,493  feet  long. 

The  channel  between  Bound  and  Pine  lakes  is  protected  by  pile  n 
vetments  12  feet  wide ;  that  on  the  north  bank  being  339  feet  long  an 
that  on  south  bank  being  366  feet.  The  crib-piers  are  in  serviceaU 
condition,  but,  owing  to  the  fact  that  the  work  stated  to  have  been  pi 
in  by  local  enterprise  previous  to  1873  was  merely  placed  upon  the  nati 
ral  bottom  of  the  lake,  it  has  never  been  possible  to  dredge  the  chaniM 
between  the  piers  to  its  fall  width  for  fear  of  undermining.  The  planl 
beam  revetments  are,  in  some  places,  particularly  on  south  sidei 
channel,  showing  evidences  of  weakness.  This  is  due  to  the  fact  tba 
the  work  was  never  properly' tied  back,  and  pressure  from  the  rear,  U 
gether  with  the  undermining  in  front,  has,  in  some  places,  inclined  i 
towards  the  channel. 

The  works  in  the  upper  channel  are  in  good  order. 

Throughout  the  year  a  navigable  channel,  snfiicient  for  the  needs  o 
the  commerce  of  the  locality,  has  been  maintained  from  Lake  Michigu 
to  Pine  Lake. 

Operations. — A  contract  with  Luther  E.  Allen,  approved  by  theOhie 
of  Engineers  under  date  of  April  2,  1887,  is  now  in  force  for — 

(1)  Building  plank-beam  revetment  (360  feet)  from  present  end  ol 
north  revetment  to  bri<lge,  with  edging  or  brnsh  backing. 

(2)  Dix^dging  in  channel  below  Bound  Lake,  a  cut  across  sand-spil 
in  Bound  Lake,  site  of  plank-be<am  revetment,  and  site  of  ciib. 

(3)  Placing  one  crib  20  feet  by  50  feet  in  12  feet  of  water  in  extension 
of  south  pier,  the  superstructure  to  be  six  courses  high. 

The  contractor  commenced  o])erations  June  23,  and  up  to  the  ond  ol 
the  (isciil  year  hiul  removed  3,300  cubic  yards  of  sand  and  gravel  froin 
lower  channel. 

Present  depth  of  water, — Vessels  drawing  11  feet  have  some  diflBculty 
in  entering  and  leaving  the  harbor.  The  trouble  is  due  to  a  shoal  tbat 
of  late  years  has  been  making  out  around  the  end  of  the  south  pier,  and 
to  shoal  places  in  the  caanuel,  caused  by  propellers  getting  agronncl 
and  washing  up  the  bottom  with  their  wheels  trying  to  get  off.  ; 

The  piers  and  revetments  are  in  serviceable  condition.  The  filling  in 
some  cases  has  settled  so  as  to  reqiiire  renewal,  but  otherwise  onlj 
nominal  repairs  are  needed. 
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Tlie  village  conncil  some  time  ago  gave  to  the  Eifenbarg  Milling 

pany  a  site  for  a  gristmill  jast  below  the  bridge  and  located  the 

th  face  of  the  bailding  with  reference  to  the  prqposed  north  line  of 

channel.    This  was  done  and  the  mill  bailt  without  the  matter  being 

to.  me  in  any  way.    The  south  face  of  the  building  is  so  near 

proposed  line  of  revetment  that  the  owners  of  the  mill  fear  that  in 

ging  for  the  site  of  the  revetment  the  foundation  may  be  under- 

ed,  and,  as  a  consequence,  threaten  legal  proceedings  to  stop  the 

k  shoald  they  find  it  necessary  to  do  so  to  protect  their  property. 

As  already  stated  in  previous  reports,  an  extension  of  the  south  pier 

deemed  necessary  to  intercept  a  shoal  making  out  from  the  shore  and 

the  channel.    The  estimated  length  of  this  extension  was  300 

it,  of  which  50  feet  is  provided  for  by  the  present  contract  with  Mr. 

en.    The  completion  of  the  north  revetment  in  lower  channel  to  the 

dge  is  also  very  necessary  to  prevent  shoaling  in  channel  from  mate- 

ial  washed  out  of  the  unprotected  bank. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
bcal  year  ending  June  30. 1889,  in  extending  the  south  pier,  complet- 
ig  revetment  in  upper  cnannel,  and  in  general  repairs  to  piers  and 
lank  beam  revetments,  and  it  is  respectfully  recommended  that  this 
boant  be  appropriated. 

Tbis  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
iMTt  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-hoose  is  Qrand  Traverse.  A 
iacoo-ligfat  is  ^own  near  end  of  north  pier. 

Iriginal  estimated  C4)et  of  work,  1868 $198,044.14 

onended  in  187(> 186,000.00 

rhole  aaM>ant  appropriated  from  1868  to  1887,  inoiosive 81,000. 00 

Riole  amount  expended 70,710.83 

« 

Money  statement 

Ndyiaseayamonnt  available $1,028.11 

Lmooat  appropriated  by  act  approved  Augast  5, 1886 10,000.00 

11, 028. 11 
tnly  1, 1887,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabUiUes  outstanding  July  1, 1886 $656.93 

foly  1, 1887,  oatstanding  liabUities 82.00 

738.93 

Filly  1, 1887,  amonnt  available «. 10,289.18 

IAmoant  ^estimated)  required  for  completion  of  existing  project 105, 000. 00 
A]iHKintUiatcanbeprofitablyexpendedinflsoalvearen<nngJnne30, 1889    50,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ah9traot  of  hide  received  and  opened  February  15,  1887,  by  Capt  D.  W,  Loekwoodt 

of  Engineered  for  improving  harbor  at  CharlevoiXf  Miok. 


Material  in  place. 


Building  plank  beam  revetment : 

Piles per  linear  foot. 

Timber,  B>M perMfeet. 

Pine  plank,  selected,  B.  M . . .  . do . . . 
Pine  plankf  cdntractors'  optioD,  B. 

Tfi. iierM  feet. 

Screw  and  washer  bolts  per  pound. 

Cat  nails do  .. 

Brnsh pero«rd. 

Edgings do... 


Total  of  material 


Dredging  at— 

Site  of  revetment .'. .  .per  cubic  yard. 

Site  of  crib do... 

In  the  channel do... 

InKoand  Lake do... 


Total  of  dredging. 


Constrnction  of  crib : 

Oak  timber,  B.  M per  M  feet. 

Hemlock  timber,B.  li do... 

Pine  timber,  B.  lii do... 

Pine  plank,  B.  M do... 

8orew>bolts,  complete. . .  .per  pound. 

DrilVbolts ■ do... 

Wrought  spike do... 

Stone per  cord. 

Brash  .........................  do .. . 


Total 


$ai8 

24  00 
20.00 

15.00 

.06 

.04i 

2.90 

2.M 


2.10S.18 


ao.oo 

22.00 

25.00 

20.00 

.06 

.05 

.05 

10.00 

3.00 


2,611.15 


Si 


C4 


o 


Is? 


$0.85 
.40 
.35 
.35 


8, 290. 00 


$0.80 
25.00 
20.00 

20.00 

.0« 

.06 

400 

400 


I. 

Ha 


$0.17 
25.00 
2&00 

l&OO 
.07 

.Oik 
3.00. 

2.50 


a  . 

o 


2,938. 70,2,  naoo 


.20' 

.20! 


$0.11 
20.00 
15.00 

12.00 

.05 

.05 

3.00 

2L50 


1,703.97 


.£0 

1,870.00 

1 

85.00 

50.00 

25.00 

l&OO 

25.00 

80.00 

20.00 

22.00 

.06 

.07 

.06 

.041 

.06 

.Oli 

7.00 

7.00 

400 

4  00 

2,478.50 

2,S77.23 

18 
22 
22 
18 


1.837.00 


S  - 

b 

0-3 


.22 
.60 

.28 
.24 


«1S! 


nil 

.ft 


t,iA§ 


2,41&00 


40.00 

15.00 

20.00 

15.00 

.04 

.04 

.05 

9.00 

5.00 


2,fflt 


35.00 

18.00 

28.00i 

26.00 

.68 

.05 

.07 

7.50 

&00 


US 


2,122.102,816.86    %,»t^ 


The  bid  of  Lather  E.  Allen  was  accepted  in  the  three  classes  of  work. 


8TATBMEMT    OP    OOMMSRCIAL    STATISTICS,  CHARLBYOIX    HARBOR,  MIGHIOAN, 

JULY  1,   18ti6,  TO  JUNK  30,   1887. 


Vessels  entered  and  cleared 

Tonnage.... 151,2 

Statement  of  the  amount  of  oommerce  during  the  year  1886. 


Articles. 


Entered : 

Number  of  vessels 

Number  of  tons 

Shingles thousands.. 

Lath do 

Merchandise  and  feed tons. . 

Coal do.... 

Oats  and  com bnshels.. 

Groceries packagen.. 

IroD  ore tons . . 


Qoantity. 


390 

62,932 

200.000 

75,000 

2,478 

1,680 

16. 091 

18,705 

37, 967 


Articles. 


Cleared  : 

Number  of  vessels 

Number  of  tons 

Luinber feet,B.K 

ShingJes  thousands 

Slabs  and  wood cords 

Pickets   thousands 

Railroad  ties number 

Posts do.. 

HATk.  cords 

Iron  ore tons 


QoaUlf 
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J  J  a. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

ObfecL — ^To  aecare  a  navigable  channel  from  Lake  Michigan  to  Lake 
Anx  Bees  Scies  and  to  make  of  it  a  harbor  of  refuge. 

Ptcjeet. — The  present  project,  adopted  in  1866,  was  to  dredge  a  chan- 
nel 200  feet  wide  across  the. narrow  strip  of  sand  separating  the  two 
lakes,  and  extending  from  the  12-tbot  cnrve  in  one  to  the  12-foot  curve 
IB  the  other,  .the  sides  of  the  cat  to  be  protected  by  crib-piers  and  revet- 
ments. 

Pteseni  work. — On  north  side  of  channel  there  are  602  feet  of  crib- 
work  20  feet  wide,  and  396  feet  of  pile  revetment  14  feet  wide.    On  south 
side  of  channel  there  are  351  feet  of  crib- work  30  feet  wide,  799  feet  crib- 
work  20  feet  wide,  and  187  feet  of  pile  revetment  14  feet  wide.    All 
these  works  are  in  a  good  state  of  repair. 
Depth  of  water. — The  present  available  depth  is  12.9  feet. 
Operations. — During  the  past  fiscal  year  the  filling  of  the  inner  por- 
tion of  north  revetment  was  completed  for  a  distance  of  396  feet  and 
ballasted  with  stone.    On  the  south  side  the  filling  for  a  distance  of  187 
feet  from  the  inner  end  was  also  completed  and  ballasted  with  stone, 
and  the  top  course  of  superstructure  for  a  length  of  230  feet  renewed 
and  new  cross-ties  put  in.    The  south  pier  was  extended  by  the  addi- 
tioQ  of  a  crib  50  feet  long  by  30  feet  wide  on  pile  foundation.    This  work 
was  done  by  contract,  Mr.  L.  E.  Allen,  of  Charlevoix,  being  the  con- 
tractor.   As  stated  in  previous  reports,  the  lake  bottom  in  advance  of 
the  piers,  at  a  depth  of  about  16  feet,  is  rocky,  and  it  is  believed  that  if 
the  piers  were  extended  to  this  depth  there  would  be  no  further  trouble 
from  shoaling  at  the  harbor  entrance. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1889,  in  pier  extension  and  such  repairs  as 
may  become  necessary,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

This  work  is  located  in  the  Michi^^an  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  at  Point  Anx  Bees 
cciea.    A  pier-light  is  located  near  end  of  south  pier. 

Original  estimat'Cd  cost  of  work,  1866,  amended  in  1875,  and  again  in 

1879 1254,156.00 

Whole  amount  appropriated  from  1865  to  1887,  inclusive 255, 659. 85 

Amount  covered  into  Treasury  (Report  1871,  page  133) 5,721.50 

Wholly  amount  expended 246, 189. 39 

Money  statetnent. 

July  1,  1886,  amount  available t4,0a5.63 

Amount  appropriated  by  act  approved  August  5,  1886 7, 000. 00 

11,065.63 
Joly  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUinwioutsuinding  July  1,  1886 $7,196.67 

July  I,  1887,  outetanding  liabilities 120.00 

7, 316. 67 

July  1,  1887,  amount  available 3,748.96 
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r  Amount  (estimated)  required  for  completion  of  esiBting  project $7:),  000.09  j 

J  Amonot  that  can  be  profitably  expended  in  iUcal  year  ending  Jnnel^O,  1869    50, 000, 01   I 
]  Submitted  •in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1666  and  1867. 


Abstract  of  bids  received  and  opened  February  15,  1887,  by  Capt.  D.  IV.  Lackvood,  Corps 

of  Engineei'8,  for  improving  harbor  at  Frankfort^  Mich, 

I  Pier  conBtmction.J 


Material  in  place. 


FoundatioB  piles per  linear  feet 

Sheet-pilea do.. 

Oak  timber : perM  feet 

Hemlock  timber do.. 

Pine  timber do.. 

Pine  plank do.. 

SoreTT-boIta,  complete per  pound 

Drift-bolts do  . 

Wrought  epike do.. 

Stone per  cord 

Brnah do 

Dredging per  cubic  yard 

Total 


1.  Cbannccy  E.  j    2.  Lotber  B. 
Mitchell,  Lad-  '  Allen.  Cbarle- 
ington,  Mich.  |     voix^MiciL 


$1. 15 

♦Le« 

.35 

» 

40  00 

MlM 

22.00 

22.  OB 

27.00 

am  CO 

24.00  ! 

2c  OB 

.08 

.03 

.05  1 

.M 

.07 

.» 

12.00 

11  « 

5.00 

flLM 

.75 

.75 

6,402.11 


s,8m«i 


The  bid  of  Luther  E.  Allen  was  accepted. 


J  J  3. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 


Object — To  secure  a  navigable  chanDel  from  Lake  Michigan  to  Port- 
age Lake,  sach  as  to  make  of  it  a  harbor  of  refuge. 

Project. — The  original  project  adopted  in  1879  was  to  dredge  a  chan- 
nel 300  feet  wide  and  18  feet  deep  connectiui^  the  two  lakes.  The  sides 
of  the  cut  to  be  protected  by  pile  revetments  extending  into  Lake 
Michigan  by  piers  of  crib- work. 

The  channel,  however,  is  370  feet  wide. 

Present  works. — North  side  of  channel  60  feet  crib- work,  24  feet  wide, 
and  1,2;:J9  feet  of  pile  revetment  14  to  18  feet  wide,  filled  with  edgings, 
ballasted  with  stone;  south  side  of  channel  573  feet  pile- work  14  to  18 
feet  wide,  and  805  feet  pile  revetment  14  feet  wide,  filled  with  edgiugs, 
ballasted  with  stone.  All  this  work  is  in  good  condition,  except  a 
short  stretch  in  each  pier  where  the  channel  rows  of  piles  were  not 
driven  deep  enough  for  an  18-foot  channel: 

Depth  of  fjcat^. — During  the  fall  and  winter  the  channel  made  by 
TJnited  States  dredge  during  the  summer  of  18SG  shoale<l  up  so  that  at 
the  opening  of  navigation  only  light-draught  vesseU  could  enter. 

Operations  during  year.— Hired  labir.  The  add  tional  filling  required 
In  the  new  revetment  south  pier  was  put  in  this  work,  being  completed 
July  31, 1880.  Altogether  182  cotxls  of  edgings  were  added  to  the  filliug, 
which  was  iu  this  manner  brought  up  to  the  bottom  of  cross-ties.  The 
dredging  in  the  channel  bj^UDited  States  dredge  ^ar^N/^ar,  commenced 
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May  16, 1886,  was  completed  July  9,  makiDg  a  chaunel  50  feet  widie  and 
13  feet  deep  at  low  water.  Od  the  20th  of  Jane,  1887,  the  Farquhar 
iras  again  pot  at  work,  and  at  the  close  of  the  fiscal  year  had  removed 
4^269  enbic  yard&  of  sand  in  re-opening  the  channel. 

By  eontra^ct — A  contract  was  entered  into  with  Schwarz  &  Berner, 
approved  by  the  Chief  of  Engineers  February  23,  1887,  for  placing  two 
cribs  50  by  24  feet  on  pile  fonndation  in  extension  of  north  pier.  The  con  - 
tractors  commenced  work  on  May  20,  and  at  the  close  of  the  fiscal  year 
sixteen  courses  of  the  first  crib  and  five  courses  of  the  second  crib  had 
been  completed. 

Condition  of  piers. — South  side :  The  old  work  from  west  end  of  new 
revetment  will  have  to  be  rebuilt  eventually  as  the  piles  were  only 
driven  to  a  slight  penetration.  The  new  revetment  needs  additional 
filhog.  North  side :  The  revetment  is  in  good  condition.  The  crib  at 
eater  end  has  settled  irregularly  and  requires  leveling  up. 

Until  the  piers  are  extended  to  deep  water  so  that  the  channel  can  be 
excavated  to  it«  proposed  depth  of  18  feet,  dredging  will  be  required  at 
eomparatively  short  intervals  to  accommodate  local  commerce.  As  local 
business  improves  a  deeper-draught  class  of  vessels  will  be  reqi^ired,  and 
as  a  oonaeqaence  more  dredging.  Sound  economy  would,  therefore,  in- 
dicate that  appropriations  for  this  work  should  be  sufficiently  large  to 
eomplete  it  within  the  shortest  possible  time. 

The  approved  project  called  for  1,000  feet  crib- work  24  feet  wide  and 
200  feet  crib- work  30  feet  wide  to  place  the  outer  ends  of  the  piers  in 
water  sufficiently  deep  to  prevent  shoaling  of  channel  inside. 

I  would  respectfully  recommend  that  $150,000  be  appropnated  for  the 
fiscal  year  ending  June  30,  1889,  as  that  amount  can  be  economically 
expended. 

"Kb  irotk  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
^or(  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-h'oase  is  Manistee,  Mich. 

Originsl Mtimatecl oost  of  work,  1879 $189,860.00 

WhiNe  amount  appropriated  from  1879  to  1887,  inclasiV^e 82,500.00 

Whokamoant  expended 70,239.47 

Money  statement 

Jaly  1,1886,  amount  available $682.22 

AffiCHuit  appropriated  by  act  approved  Augast  5, 1886 15,000.00 

15,682.22 
ioly  1, 1887,  amoant  expended  dnring  fiecal  year,  exclusive  of 

UabiUties  outstanding  July  1,  1886 $1,870.66 

July  1, 1867,  outstanding  liabilities 1,551.03 

3, 421. 69 

Joly  1, 1887,  amount  avaiUble 12,260.53 

{Amount  (estimated)  required  for  completion  of  existing  project 182, 500. 00 
Aaount  that  can  be  prontablv  expended  in  fiscal  year  ending  June  30, 1889  150, 000. 00 
Bobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


i 
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Abstract  of  Md»  received  and  opened  February  15, 1887,  by  Capt  D.  W.  Lockwood,  Carp  if 
Engineers f  for  improving  harbor  ofrtfuge  at  Portage  Lake,  Mich. 

[Pier  conetziiotioii,  2  cribs.] 


Ifaterial  in  place. 


Fonndation  piles per  linear  foot.. 

Sheet  piles do  ... 

Oak  timber peril  feet.. 

Hemlock  timber do.... 

Pine  timber do — 

Pine  plank do.... 

Screw-bolts,  complete i>er  poond. . 

Drift-bolts do.... 

WroDght  spike ^-do 

Stone per  cord.. 

Brash do — 

Dredging per  cubic  yard.. 

Total,  2  cribs 


s 

t 


$L00 

.30 

40.00 

24.00 

28.00 

20.00 

.08 

.04 

.08 

10.00 

6.00 

1.00 


8,068.28 


4> 

.a 
fAtf 


ILOO 

.30 

40.00 

20.00 

25.00 

20.00 

.05 

.04 

.06 

10.50 

6.00 

.60 


8,848.81 


n.15 

.40 

40.00 

22.00 

27.00 

24.00 

.08 

.05 

.07 

12.00 

5.00 

.60 


10,036.38 


I. 
"a 

ti 


$1K 
.» 

4&I0 

nm 

KM 

UN 

.M 
.» 


B.ai.B 


The  bid  of  Schwarz  &  Bemer  was  accepted. 


COMMERCIAL  STATISTICS    HARBOR  OF  REFUGB  AT  PORTAGB    LAKE,   MICHIGAN|  FBOX 

JULY  1, 1886,  TO  June  30, 1887. 

Vessels  entered  and  cleared. tS6 

Tonnage T 7,8W 

Statement  of  the  amount  ofcommarce  during  the  year  1886. 


Articles  cleared : 

Lamber IfeetB.  K. 

Bark cords. 

Wood do.. 

B;allroadtle8 number 


6,000,1)011 

8.0W 

&,000 

10,i)(» 


JJ4. 
IMPROVEMENT  OF  MANISTEE  HABBOR,  MICHIGAN. 


Object — ^To  secare  a  navigable  chaDnel  tcom  Lake  Michigan  into 
Manistee  Biver  and  Lake. 

Project — ^Tbe  project  now  in  force  was  adopted  in  1866  and  modiiled 
in  1870-'74,  and  is  to  secure  a  channel  of  navigable  width  and  12  ftet 
deep,  the  piers  to  extend  to  the  14-foot  carve  in  Lake  Michigan.  Pres- 
ent width  of  channel  at  entrance,  180  feet. 

Present  work.—{l)  North  pier  1,048  feet  in  length,  403  feet  being  crib- 
work  24  feet  wide,  constructed  in  187C-'82;  30  feet  crib- work  30  feet 
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wide,  constructed  in  1872 ;  615  feet  crib- work  20  feet  wide,  constructed 
in  1868-'72.  (2)  liforth  pile  revetment,  1,304  feet  long,  14  feet  wide, 
eonstmcted  in  ld73-'78.  The  work-  on  north  side  is  bsuily  decayed  in 
places,  and  requires  repairing  at  once.  (3)  South  pier  1,047  feet  crib- 
work,  150  feet  being  30  feet  wide,  built  in  1882-'86;  251  feet  24  feet 
wide,  built  in  1876-'79 ;  30  feet  30  feet  wide,  built  in  1872 ;  and  616  feet 
!BOfeet  wide,  built  in  1868-'72.  This  work  is  in  fair  condition,  but  needs 
refiUing.  The  south  pile  revetment  is  490  feet  long,  14  feet  wide,  and 
riioaid  be  rebuilt  above  the  water-line. 

Depth  of  tcater. — During  the  year  a  navigable  channel  of  12  feet  depth 
has  been  maintained. 

Operations, — Hired  labor.    The  broken  and  decayed  portions  of  tim- 
ber work  in  north  pier  crib- work,  as  well  as  in  the  south  pier  crib- work, 
were  renewed  and  filling  overhauled  in  worst  parts  of  revetments  on 
both  sides.    New  filling  of  edgings  and  stone  were  added  where  most 
needed.     The  work  was  done  between  August  9  and  October  30,  1886, 
by  oontract.    A  contract  was  entered  into  with  Schwarz  &  Berner,  ap- 
proved by  the  Chief  of  Engineers  April  2, 1887,  for  placing  one  crib  50  by 
30  feet  on  pile  foundation  in  extension  of  south  pier.    The  bar  at  the  en- 
trance of  this  harbor  limits  the  draught  of  vessels  entering  and  leaving 
this  harbor  to  about  12  feet.    To  increase  the  depth  over  the  bar  it  will 
be  necessary  to  revet  both  sides  of  the  river  from  the  eastern  ends  of  the 
present  revetments  to  Manistee  Lake.  The  currentfrom  this  lake  to  Lake 
Michigan  is  so  swift  that  large  quantities  of  sand  are  carried  down  and 
dropped  in  Lake  Michigan  jjist  in  advance  of  the  piers.    As  the  project 
in  force  requires  the  extension  of  the  piers  to  the  14-foot  curve  in  I^ke 
Michigan,  it  is  respectfully  recommended  that  $50,000  be  appropriated 
for  the  fiscal  year  ending  June  30,  1889,  to  be  applied  to  pier  extension 
and  repairs  to  existing  work. 

Thia  work   is  located  in  the  Michigan  collection  diBtriot,  Michigan.    The  nearest 
port  of  entry  is  Grand  Haven,  Mich.    A  light  is  shown  near  the  head  of  south  pier. 

Original  estimated  cost,  1H66,  amended  1875 $234,000.00 

Wlwle  amount,  appropriated  1866  to  1887,  inclusive 238,000.00 

HHiole  amount  expended 225,108.18 

Money  statement 

My  1, 1886,  amount  available '. $5,217.33 

AiDoant  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

15,217,38 
«Al7  li  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1, 1886 2,325.44 

Joly  1, 1887, amount  available 12,891.88 


' Amoont  (estimated)  required  fbr  completion  of  existing  project 92, 700. 00 

lie  profitably  expended  in  fiscal  year  ending  June  30, 1889 
DDliancewith  requirements  of  sections  2  of  river  and 


June  30, 1889    50,000.00 
reauirements  of  sections  2 
iMibor  acta  of  ld66  and  1867. 
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Abstract  of  bids  received  and  opened  February  15,  IB87,  bg  Capt.  D.  W.  Loekwoo^ 

Engineers,  for  improoing  harbor  at  Manistee,  Mich. 

I  Pier  constmctioD,  one  crib.  ]  , 


Material  in  place. 


Foundation-piles per  linear  foot.. 

Sheet-plies _. do  ... 

Oak  timber perM  feet.. 

Hemlock  timber do 

Pino  timber do 

Pineplank  do    .. 

Screw-bolts  complete pec  pound.. 

lirift-bolts T:..:.do.... 

Wrought  spikes do 

Stone ^ per  cord.. 

Brush. do  ... 

Bredging per  cubic  yard.. 

Total 


ii 


$1.00 

.30 

40  00 

24  00 

28100 

ao  00 

.08 

.04 

.08 

10.00 

7.00 

1.00 


6, 067.06 


04 


$0.90 
.20 

4a  00 

25.00 

ao.oo 

20.00 
.06 
.05 
.0.'^ 

10.00 

4.00 

.60 


SI  a 


« 


»3 


5^837.12 


$1.15 

.35 

40.00 

20.00 

27.00 

24.00 

.08 

.05 

.07 

U.50 

5.00 

.60 


5  z 


.26 
42. « 


6,006.32 


.65 
.64 

66 

&.6i 

4.66 


6.M4 


The  bid  of  Sohwarz  A  Bemer  was  accepted. 


COMMERCIAL   STATISTICS,    MANISTEE    HARBOR,    MICHIGAN,   FROM    JULY   1,    1886,    TO 

JUNE  30,   1837. 

Vessels  entered  and  cleared 3,41i 

Tonnage 991,872 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


Articles. 

Quantity. 

Articles. 

Quaatitj. 

Bntered: 

1,504 

467, 610 

10,030 

08,161 

18,437 

5,719 

1,585 

Tonnaf[e 

470,272 

Number  of  vessels 

Lumber feet,B.M.. 

Shingles 

225, 170,000 
280. 217. 006 

Tonnsffe 

If  erobiuidise  uid  feed ..... .tons . . 

Lath 

17,032,000 
1,M» 
5,406 
4.450 

Oats  and  com bushels.. 

Flour barrels.. 

Coal......... tons.. 

Slabs  and  wood cord.. 

Posts    number.. 

Potatoes bushels.. 

Salt barrels.. 

Cleared: 

748,866 

Number  of  Tessela 

JJs. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

Object — The  original  object  of  this  improvemeDt  was  to  secure  a  chan- 
nel of  navigable  width  and  12  feet  deep,  between  Lake  Michiii^an  and 
Pere  Marquette  Lake,  modified  in  1885  so  as  to  make  a  harbor  of  refuge. 

Present  project — To  widen  the  present  entrance  to  Pere  Marquette 
Lake  to  400  feet,  and  dredge  the  new  channel  to  a  depth  of  18  feet.  This 
will  necessitate  the  construction  of  new  south  pier  and  the  removal  of 
the  present  one. 

Present  works, — (1)  North  pier,  947  feet  long,  of  crib-work,  200  feet 
being  24  feet  wide,  built  between  1879  and  1886;  and  747  feet  20  feet 
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built  between  1868  and  1875,  with  one  crib  30  bj  30  feet,  in  this 
section. 

(2)  South  pier,  1,112  feet  cnb-work,  256  feet  being  30  feet  wide,  built 
between  1878  and  1882,  and  856  feet  built  between  1868  and  1874,  with 
one  crib  25  by  25  feet,  in  the  last  mentioned  section. 

(3)  South  revetment  and  pile-pier  567  feet  long.  Both  piers  are  in 
fiur  condition. 

As  already  stated,  the  project  now  in  force  provides  for  the  removal 
of  the  entire  south  pier  and  revetment. 

Ikpth  of  water. — A  navigable  channel  sufficient  for  the  needs  of  com- 
morce  has  been  maintained  throughout  the  year. 

Operations — ^No  work  was  done  during  the  year,  in  consequence  of 
Ckmgress  not  authorizing  the  acceptance,  by  the  United  States,  of  the 
strip  of  land  required  to  carry  out  the  present  project  of  widening  the 
•Qtranee  to  Pere  Marquette  Lake. 

As  it  is  highly  im|K>rtant  that  the  work  of  widening  the  entrance  to 
400  feet  should  be  pushed  continuously  to  completion,  when  once  com- 
neoced,  I  would  respectfully  recommend  that  $250,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1889,  as  this  amount  can  be  econom- 
ically expended  on  the  work.  ' 

T\m  work  is  located  ia  the  Miohigan  ooUection  district,  Michigan.  The  nearest 
MTi  of  entry  isOrand  Haven,  Mich.  The  nearest  light-house  is  Grand  Au  Sable.  A 
Kght  is  shown  near  the  end  of  sonth  pier. 

Oriciaal  eatimated  cost  of  work,  1806,  amended  1879 1913,787.07 

AndinlHSS 419,185.20 

Whole  amount  appropriated  from  1866  to  1887,  inclusive '.  292,435.00 

WIm^  amount  expended 235,550.52 

Mimey  statement. 

July  1, 1886,  amoant  available $1,695.63 

Amoant  appropriated  by  act  approved  August  5.  188(S 56,250.00 

57, 945. 63 
July  1, 1887,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1,  18m6 1,061.15 

Joly  1,  lti87,  amount  available 56,884.48 

{Amount  (estimated)  required  for  completion  of  existing  project 362, 935. 20 
Ammnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  250, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOXJCBBCIAI.   STATISTICS,   LUDIX6TON    HARBOR,    MICHIGAN,  FROM    JULY  1,  1886,   TO 

JUNK  30,  1887. 

Yesnis  entered  and  cleared 1,442 

l^BBoage 259,800 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


ArtielM. 


SaabwofTSHels 

Imt   tons. 

Mwnifcftages do.. 

Onta  ................  ...  ... <lo . ■ 

SaMflvnWr.uid  merohsndiM,  do . . 


Quantity.  II  Articles.  ,  Quantity. 


683 

01,793 

2,107 

65.073 


Cleared: 

Kntiiber  of  veiMels 

Salt,  lumber,  and  merchandise,  tons  80, 401 
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J  J  6. 
IMPROVEMENT  OF  PENTWATER  HARBOR.  MICHIGAN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  Pent- 
water  Lake,  which  is  the  harbor  of  Pentwater. 

Project. — The  present  project,  adopted  in  1866,  is  to  obtain  a  channel 
150  feet  wide  and  12  feet  deep,  protected  by  piers  extending  into  Lake 
Michigan  and  revetments  to  Pentwater  Lake. 

Present  works, — (1)  N^orth  pier  consists  of  402  feet  crib- work,  of 
which  233  feet  is  30  feet  wide  and  169  feet  20  feet  wide ;  428  feet 
pile-pier  14  feet  wide,  constracted  from  1870  to  1886,  and  1,393  feet 
pile-revetment  14  feet  wide.  All  in  fair  condition.  (2)  South  pier  con- 
sists of  619  feet  crib- work,  of  which  32  feet  is  32  feet  wide,  built  in  187ft, 
and  587  feet  20  feet  wide,  bailt  in  1868-'69 ;  also  95  feet  pile-pier,  14 
feet  wide,  built  in  1872,  and  1,297  feet  pile-revetment  built  in  1873-^74. 
AH  of  the  work  is  in  fMV  condition. 

Depth  of  water. — A  navigable  channel  of  about  10  feet  depth  has  been 
maintained  throughout  the  year. 

Operations. — No  work  was  done  during  the  year  by  hired  labor. 

Under  contract  with  Mr.  Ghauncey  B.  Mitchell,  approved  by  the 
Chief  of  Engineers  under  date  of  April  2,  1887,  a  crib  50  feet  loug  by 
30  feet  wide  has  been  placed  on  pile  foundation  in  extension  of  sontk 
pier,  and  at  end  of  fiscal  year  the  superstructure  had  been  raised  three 
courses  high. 

The  old  piers  and  revetments  are  still  in  serviceable  condition. 

The  project  now  in  force  calls  for  the  extension  of  the  south  pier  250 
feet,  and  it  is  respectfully  recommended  that  $40,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1S89. 

This  work  is  located  in  the  Michigan  collection  district,  Miohisan. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich.    The  nearest  fight-hoase  is  at  Lit- 
tle Point  Sable ;  a  light  is  shown  near  head  of  aoath  pier. 

Original  (estimated)  costof  work,  186K,  amended.  1873 |192, 090.00 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 217, 820. 00 

Whole  amount  expended 209,791.74 

Money  statement. 

July  1,  1886,  amount  available |:».M0.]I6 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

12,»40.I0 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 ^1.90 

July  1,  1887,  outstanding  liabilities 4,120.00 

July  1,  1887,  amount  available 8,0&ti6 
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4h$traei  of  bida  received  and  opened  February  15,  1887,  by  CapU  D.  W,  Lookwood,  Corpe 
«  of  EngineerSf  for  improving  harbor  at  Pentwater,  Mich, 

[Pier  confttmotionr-one  orib.] 


Material  in  place. 


Feuidatkm-pUea... per  linear  foot 

tteet-piiea do.. 

Oakt&aber per  H  feet 

Hemlock  Umber do.. 

Pine  timber .• do.. 

(laepUnk do.. 

Seiewbdltaeomplete perponnd 

Drift-bolto r..:.do.. 

^irnragbt  apike do... 

fittne .....peroord 

Braah do.. 

I>rad^g per  eubio  yard. 

Total '. 


1.  Cbaancey  E. 

Mitcbell.  Lud- 

in2ton,Mioh. 


$1.16 

.35 

40.00 

19.00 

27.00 

24.00 

.08 

.05 

.07 

12.00 

6.00 

.76 


8,000.02 


The  bid  of  Chaaaoey  E.  Mitohell  was  accepted. 


JJ  7. 

IMPBOVEMENT  OF  WHITE  RIVER  HARBOR.  MICHIGAN. 

(M^ect. — ^To  seciire  a  navigable  channel  from  Lake  Michigan  into 
White  Lake,  Michigan. 

Project, — Adopted  in  1866,  to  dredge  a  channel  200  feet  wide  and 
12  feet  deep  between  the  two  lakes,  and  protect  it  by  parallel  piers  and 
nvetments. 

iVeoemt  tcorks. — North  side,  pier  and  revetment,  composed  as  fol- 
lows: 45  feet  pile- pier,  40  feet  wide,  built  in  1872,  repaired  1886-'86; 
155  feet  pile  pier  20  to  25  feet  wide,  built  in  1872  j  256  feet  pile-pier, 
20 feet  wide,  built  in  1871;  600  feet  pilepier,  14  to  18  feet  wide,  built 
m  1870,  and  459  feet  pile  revetment,  12  to  14  feet  wide,  built  in  1868; 
wpemructure  rebuilt  in  1886.  All  in  bad  condition,  except  where  re- 
cently repaired. 

Sooth  side,  composed  as  follows :  50  feet  crib- work,  30  feet  wide,  con- 
structed in  1882-^83 ;  51  feet  crib-work,  24  feet  wide,  extended  by  pile- 
work  in  repairs  to  30  feet  wide  in  1881-'83 ;  255  feet  crib- work,  24  feet 
wide,  built  in  1876-^81 ;  367  feet  pile-pier,  19  to  24  feet  wide,  built  in 
1W«^'72;  717  feet  pile  work,  12  to  14  feet  wide,  built  in  1869-^70  j  340 
feet  repaired  in  1885-'86,  by  building  new  superstructure,  the  remainder 
in  bad  condition,  and  414  feet  pile-revetment,  12  to  14  feet  wide,  in  good 
condition,  repaired  in  1885-'86. 

Ik^th  of  tcater. — Owing  to  defective  revetments,  sand  leaks,  etc.,  the 
cfaaDDel  baa  shoaled  so  that  steamers  drawing  9  to  10  feet  are  obliged 
^  ^uter  and  leave  stern  foremost.    There  is  probably  9  feet  available. 

Operations. — By  hired  labor.  The  superstructure  on  459  feet  of  old 
pne-revetment,  commencing  at  a  point  1,056  feet  from  outer  end  of  pier 
'nd  extending  east,  was  rebuilt  from  a  point  one-tenth  of  a  foot  above 
™  zero  of  the  gauge  by  sawing  off  the  old  piles  at  that  reference,  cap- 
^vt\g  them,  and  placing'thereon  a  regular  coursed  superstruetnre  with 
^^^^ties  8  feet  apart    The  work  was  then  filled  with  edgings  to  the 
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top  of  lower  cross-ties.  Plans  and  estimates  have  been  prepared  for 
rebuilding  695  feet  of  revetment  from  the  reconstrncted  pier-  head  in- 
shore, and  contracts  awarded  for  furnishing  the  necessary  material. 
This  work  will  be  commenced  at  an  early  dat^. 

There  still  remains  316  feet -of  superstructure  on  north  pier  to  be  re- 
built from  zero  of  gauge  up,  and  377  feet  on  south  side.  The  filling  on 
south  side  for  a  length  of  72.3  feet,  in  addition  to  above,  also  requires 
overhauling  and  an  increase  of  stone  ballast.  When  the  work  of  re- 
pairs is  completed  the  channel  should  be  dredged  out. 

For  continuing  pier  extension  ot  both  piers  and  renewing  entire  su- 
perstructure .of  old  pile- work  not  already  overhauled  above  water- line, 
and  overhaliling  and  renewing  old  filling  where  needed  to  stop  sand 
leaks  into  the  channel,  $50,0<X)  can  be  expended  to  advantage  daring 
the  fiscal  year  ending  June  30, 1889,  and  it  is  respectfully  recommended 
that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Miclnffan,  and  is  aitiiated 
at  the  White  River  Light.    The  nearest  port  of  entry  is  Grand  ELaven,  Mich. 

Original  estimated  cost  of  work,  1866,  amended  1873 |220,445.S6 

Whole  amount  appropriated  from  1866  to  1887,  inclusive 247, 550. 00 

Whole  amount  expended 237,347.54 

Money  stcUement, 

July  1,  1886,  amount  available $1,869.99 

Amount  appropriated  by  act  approved  August  5,  1886 10,  OOO.  00 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $1,663.02 

July  1,  1887,  outstanding  liabilities 4.50 


II,  869. » 


l,6e7.tt 


July  1,  1887,  amount  available 10,202. 4«> 


'Amount  (eetimated)  required  for  completion  of  existing  project 84,225.00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  endi  ng  J  nne  30, 1^89    50, 000. 00 
^  Snbmitted  in  compliance  with  requiremente  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  18(57. 


Ahstract  of  hida  received  and  opened  May  25,  1887,  by  Capt.  Z>.  W.  Lockwood,  Corps  of 
Engineers,  for  fumiehing  material  at  White  River  Harbor ,  Michigan. 


Material. 


Pine  timber,  12  by  12  inobes per  M  feet . 

Pine  plank,  10  by  8  inches do 

Drift-bolti) per  poand . 

Wrought  spike   do... 

Edgings per  cord. 

Stone   do  .. 


Total. 


o 
o 

^  . 

mm 

es  o 
>M 


t0.02j\ 


«  as 


273.48 


^.50 


.a 


3 


CQ 


a 
•So 

£8 


$0.02^^,;    |0.02A^ 
.03      i        .03 


9 


a 

r 


$19  M 

l&SO 

.04 


&00 


307.07         288.83      14,840.68 


*  On  scows. 
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Tke  foUowing  awards  were  made:  Stephen  Bedford  to  famish  white  pine  timber 
■d plank  and  atone;  Kelley,  Mans  &  Co.,  to  furnish  iron. 


XnOfKRCLAI.  STATISTICS  WHITE  RIVER   HARBOR ,   MICHIGAN,   FROM  JULY  1,    1886,  TO 

JUNE  30,    1887. 


rMeeis  entered  and  cleared 1,885 

r«image 262,440 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


Aitiolss. 

Qaantity. 

--       ■   ■• 

Articles. 

Qaantity. 

Balmd- 

Vcsaela 

S5S 

92,078 

2.244 

46.677 

328 

1,062 

Cleared— 

Vessels 

860 

Toonaipn     

Tonnace .... 

92,304 

83.062,000 

29.435,000 

7,992,000 

14,360 

200,000 

93,200 

2,500 

Merefaandiae  and  feed tons . . 

C^raandoalB bushels.. 

Coal tons.. 

Ftoor barrels.. 

,         Lumber feetB.M.. 

Shingles mimber. . 

Lath do.... 

Slabs  and  wood cords.. 

Pickets number.. 

Railroad  ties ...do.... 

Poets do 

J  J  8. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

OtjeeL — ^To  secare  a  navigable  stream  from  Lake  Michigan  to  Mus- 
kegon Lake,  which  is  the  harbor  of  Maskegon. 

Prefect — ^The  original  project  adopted  in  1866  was  to  secare  a  chan- 
nel of  entrance  of  navigable  width  and  to  extend  the  piers  beyond  the 
bar  to  17  feet  soundings,  modified  in  1880  to  increase  the  width  of  en- 
trance from  about  190  to  300  feet  by  a  detached  north  pier. 

Pregent  works. — (1)  North  pier,  onter  detached  section  351  feet  long, 
crib-work  built  1882-'86,  in  goo<l  condition.  Inner  section  old  pier,  638 
feet  crib-work.  End  crib  badly  damaged  by  collisions,  30  feet  wide, 
boilt  in  1880 ;  70  feet  crib- work,  32  feet  wide,  built  1871-72,  in  fair  con- 
dition; 518  feet  crib- work,  20  feet  wide,  built  from  1868-'70.  The  pile- 
revetment  is  392  feet  long,  252  feet  being  20  feet  wide,  and  140  feet  14 
feet  witle,  built  1874-75.  This  work  is  in  bad  condition  and  requires 
complete  renewal  from  the  water-line  up.  (2)  South  pier,  302  feet  crib- 
work,30  feet  wide,  built  1875-78,  in  fair  condition,  excepting  pierhead, 
which  has  been  damaged  by  collision,  33  feet  crib-work,  32  feet  wide, 
boilt  in  1869,  in  fair  condition,  and  215  feet  crib- work,  20  feet  wide,  built 
in  1868,  in  fair  condition.  The  pile- work  inshore  is  380  feet  long  and 
20  feet  wide,  built  in  1872-74.  This  work  should  be  entirely  renewed 
above  the  water-line,  as  it  is  in  a  badly  decayed  condition. 
^  Depth  of  water. — Least  available  depth  between  piers  1  ^4.  About 
70U  feet  out  beyond  the. piers  there  is  a  bar  with  only  13.5  feet  depth. 

Operations. — By  hired  labor.  The  end  of  old  north  pier,  which  had 
been  seriously  damaged  in  the  past  by  collision  and  undermining,  was 
i^paiied  by  placing  a  jacket  over  the  submerged  outer  end  and  build- 
ing a  superstmcture  on  it,  bonded  back  to  the  old  work.    The  outer 


I 
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half  of  the  end  crib  was  snrroanded  by  piles  driven  2  feet  apart  aai 
sawed  off  at  the  level  of  the  top  of  superstracture,  to  which  they  wi 
fastened  by  screw-bolts.  A  wale-streak  was  pat  on  at  the  water-sn  ' 
and  a  fender-streak  at  top  of  work.  One  crib  interval  was  closed 
vertical  timbers  at  front  and  rear  walls  and  refilled.  A  part  of  the 
revetment  was  repaired,  and  several  washouts  repaired  by  overhaallq^ 
the  filling  and  replacing  it. 

By  contract — A  contrikct  was  entered  into  with  Schwarz  &  Beroefi 
approved  by  the  Chief  of  Engineers,  nnder  date  of  April  2, 1887,  for 
placing  2  cribs,  each  50  feet  long  by  30  feet  wide,  on  pile  foundatioaia 
extension  of  north  detached  pier. 

The  contractors  commenced  work  Jane  6, 1887,  and  at  the  close  tf 
fiscal  year  sixteen  courses  of  one  crib  had  been  completed.  Daring  Uie 
severe  storms  of  last  fall  considerable  damage  was  done  to  the  slab  re* 
vetment  on  soath  side  of  channel,  inside  of  the  Government  work.  As 
this  was  occupied  as  a  lumber  dock  it  has  been  repaired  by  the  paitiei 
interested. 

Work  required  on  present  piers.  New  superstructare  on  south  pile 
revetment  for  U  length  of  350  feet.  On  north  side  two  crib  intervabiB 
detached  pier  need  refilling,  as  well  as  two  in  the  old  north  pier.  New 
superstracture  is  also  required  on  392  feet  of  pile  revetment. 

To  complete  the  improvement  at  this  harbor  in  accordance  with  the 
present  project,  it  is  estimated  that  $101,125  will  be  required,  and  I 
would  respectfully  recommend  that  $100,000  of  this  amount  be  appro- 
I)riated  for  the  fiscal  year  ending  June  30,  1889. 

This  work  is  located  ia  the  Michigan  collection  district,  Michigan,  and  U  sxUiaUA 
at  the  Muskegon  Light.    Tiie  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  amended  1B79 |168,90L?I 

Whole  amonDt  appropriated  from  1866  to  1867,  inclusive 234, 000.  M 

Whole  amoaut  expended 219,427.29 

Money  statement. 

July  1,  1886,  amount  available |6,2».6r 

Amount  appropriated  by  act  approved  Augusts,  18d6 12,500.0f^ 


18,796l6: 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontstandinff  July  1,  1886 $3,878.33 

July  1,  1887,  outstanding  liabilities 345.54 

4,«a87 


July  1, 1887,  amount  available 14,572.» 


Amount  (estimated)  required  for  completion  of  existing  project 101, 129. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1889 100,000.(» 

I  Submitted  in  compliance  with  requirementsof  sections  2  of  river  and 

L     harbor  acts  of  1866  and  1867. 
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^0Mtmci  •/  Hd$  received  and  opened  February  15,  1867,  hjf  CapU  JD.  W,  Loekwood,  Corpe 
)  of  Engineers,  fer  improving  harbor  at  Muekegon,  Mick. 


f 

[Plei 

oonstniotlon,  two  cribs.] 

If «t0ital  In  plaoe. 

III 

11a 

it 

1: 

11 

tii 

fH 

e4 

ee 

"♦ 

*6 

VMndaHon  ^lea 

..per  linear  foot.. 

$0.00 

$1.15 

$1.00 

$0.00 

$0.05 

fikae*  piles 

do  ... 

.20 

.35 

.85 

.10 

.28 

Oiktimber 

per  M  feet.. 

40.00 

40.00 

45.00 

80.00 

42L00 

Banlock  timber 

•  ••••••••«••  oo « • ■ • 

25.00 

22.00 

27,00 

10.50 

21.00 

Pfnc  timber 

-•- do 

30.00 

2a  00 

80.00 

23.00 

26w00 

Pfne  plaak 

do 

20.00 

28.00 

28.00 

16.00 

19.00 

Sorev  bolte,  oonpleto. 

per  pound.. 

.05 

.08 

.06 

.05 

.05 

Ddftbolta 

do.... 

.05 

.05 

.06 

.05 

.04 

Wroag)it  spike 

do 

.05 

.07 

.06 

.05 

.05 

^•■•e   --  ............. 

per  cord.. 

10.00 

12.00 

12.00 

12.00 

0.26 

Bnuh 

do.... 

4.00 
.60 

&00 
.    .60 

4.00 
.60 

8.00 
.40 

4.00 

iw*<*r*«i« , 

.per  onbio  yard.. 

.48 

TMal 

11,674.24 

12,587.84 

13,248.42 

11,184.42 

10, 502. 90 

The  bid  of  Sell  wan  &  Bemer  was  accepted. 


OOXmSGIAL  STATISTICS  MUSKEGON  HARBOR,  MICHIGAN,  FROM  JULY  1,  1886,  TO  JUNK 

30,  1887. 


TmkIs  entered  and  cleared 1,745 

ToDDage 232,007 

Statement  of  the  amount  of  commerce  during  th^  year  1886. 


Articles. 

Qaantity. 

Articles. 

Qaantity. 

Nttaiber  of  tobpcIb. 

3,162 
525,095 

8,1'52 

551,303 

141,461,000 

Cleared— coDtinaed : 

Shlnsles.... 

ISO.  504. 125 

^ffnnace  

Lath;....'.'.....*."..' '".[[[ 

22,830,000 

850,608 

12,250 

208,815 

Chsrfdr* 

Kunber  of  Teesels 

Tiim»CT.„, 

Slabs  and  wood oords.. 

Jr iCKOtS ...........  .......... JS. . . 

Posts nnniber.. 

Bark cords.. 

Lmnhw .'. feet,B.M.. 

0 

455 

J  J  9. 
IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

Obfeet, — ^To  secare  a  channel  navigable  in  any  weather  from  Lake 
Hiehifiran  into  Grand  Haven  Harbor,  which  is  a  port  of  Grand  Biver. 

Project. — ^The  project  in  force  at  present  was  adopted  in  ISGG,  and 
provides  for  securing  a  channel  of  navigable  width  (400  feet)  with  an 
available  depth  of  18  feet 

Preient  works. — First,  north  pier,  1,210  feet  long,  608  feet  being  crib- 
work,  bailt  iu  1875-'79,  and  602  feet  pile  work,  20-22  feet  wide,  boilt 
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1875,  all  in  fair  condition.  North  revetment  in  continuation  of  pier; 
1,520  feet  long,  pile  work  14  feet  wide,  built  1874.  The  outer  726  feet 
is  now  being  rebuilt  from  the  water-line  up.  The  remaining  800  feet 
was  rebuilt  in  the  same  manner  during  1884-'85«  Second,  south  pier 
2,435  feet  long,  601  feet  being  crib-work,  30  feet  wide,  built  in  l882-'86, 
in  good  condition,  except  end  crib,  which  has  settled  and  requires  new 
sui)er8tructure ;  102  feet  crib- work,  24  feet  wide,  built  in  1869,  and  294 
feet  crib- work  20  feet  wide,  1868-'70.  These  two  sections  were  widened 
to  30  feet  by  a  double  row  of  close  piling  for  new  lake  face,  and  new 
superstructure  of  that  width,  in  good  condition ;  1,438  feet  pile  work, 
15  to  30  feet  wide,  in  poor  condition,  built  1866  to  1871 ;  partly  repaired 
<310  running  feet)  in  1883. 

The  south  revetment,  in  continuation  of  the  above,  is  2,834  feet  long, 
of  pile  work  14  feet  wide,  built  1873-'82 ;  in  fair  condition.  Depth  of 
water :  An  available  depth  of  18.5  feet,  between  the  piers,  has  been 
maintained  throughout  the  year,  with  17  feet  over  the  bar  outside. 

Operations. — The  work  on  new  superstructure  of  north  pier,  com- 
menced June  8, 1886,  was  completed  November  20,  1886.  During  the 
same  period  a  number  of  breaks  in  the  channel-face  of  north  pier  were 
closed  and  refilled  with  stone.  A  contract  was  entered  into  with 
Schwarz  &  Berner,  approved  by  the  Chief  of  Engineers  April  2,  1887, 
for  placing  1  crib  50  feet  long  by  30  feet  wide,  on  pile  foundation,  in  ex- 
tension of  south  pier,  and  3  cribs  of  the  same  dimensions  on  pile  foan- 
dation  in  extension  of  north  pier.  The  contractors  commenced  work 
May  2, 1887,  and  at  the  close  of  the  fiscal  year  the  following  work  had 
been  done:  1  crib  built  up  to  18  courses,  2  cribs  built  up  to  20  courses 
e^ach.    The  crib-site  had  been  dredged  and  piles  for  3  cribs  driven. 

The  permanent  completion  of  this  harbor  depends  upon  the  extension 
of  the  present  piers,  so  as  to  secure  sufficient  depth  of  water  at  the  en- 
trance to  permit  vessels  to  enter  in  any  weather,  and  I  would  respec^ 
fully  recommend  that  $150,000  be  appropriated  for  the  fiscal  year  end- 
ing June  30,  1889,  in  order  to  carry  out  this  plan  at  as  early  a  date  as 
possible. 

This  work  is  located  in  the  Michigan  collecti  on  district,  Michigan,  and  is  situated 
at  the  Grand  Haven  Lights. 
Grand  Haven  is  a  port  of  entry. 

Original  estimated  cost  of  work,  1B66 |352,770.47 

\V  hole  amoun  t  appropriated  from  1852  to  1887,  inclusive 5:24, 366. 15 

Whole  amount  expended 486,434.93 

Money  statement 

July  1,  1886,  amount  available $13,721.73 

Amount  appropriated  by  act  approved  August  5,  1886 30, 000. 00 

43,721.73 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $5,663.31 

July  1,  1887,  outstanding  liabilities 127.20 

5,790.51 

July  1,  1887,  amount  available 37, 931.  g 

{Amount  (estimated)  required  for  completion  of  existing  project 180,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1689  150, 000. 00 
Submitted  in  compliance  with  reqniremente  ox  saotlons  3  of  riyer  aod 
harbor  acts  of  1866  and  1867. 
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hinwl  ^  Ud&  reeHved  and  opened  February  15, 1887,  by  Capi.  D.  W.  Laokwood^  Corpe 
I  of  Emginoere,  for  improving  harbor  at  Grand  Maven,  Mich. 

'  [Pier  oanaimetion,  four  oriba.] 


Maftorial  in  place. 


per  linear  foot. . 

EpOee.r do — 
aber perMfeet.. 
Kk  timber do — 

PbatlBber do — 

RM^aak do.... 

iKw-bolta.  complete perponnd.. 

Mft-bolta. do.... 

Hiaoi^t spike do — 

bme per  cord.. 

Irmh do — 

Dndgtakg per  onbio  yard.. 

Total 


Hlero  B.  Berr 
A  Co.,  Chicago, 

XI  la 

■  hi 

Castle  Suther- 
land, East  Sagi- 
naw, Kich. 

Bobert  Finch, 
Grand    Haven, 
Mich. 

Si 

r^ 

• 

eo 

"* 

•d 

$L0O 

10.00 

$0.00 

$0.05 

«    $0.05 

.85 

.22 

.20 

.25 

.28 

85.00 

80.00 

40.00 

85.00 

42.00 

2a  00 

24.00 

25w00 

24.00 

22.00 

29.00 

28.00 

80.00 

27.00 

27.00 

27.00 

22.00 

20.00 

22.00 

20.00 

.00 

.00 

.05 

.07 

.05 

.05 

.05 

.05 

.05 

.031 

.06 

.06 

.05 

.05 

.05 

11.00 

12.00 

10.00 

11.50 

0.25 

3.00 

4.00 

400 

4.00 

4.00 

.60 

.40 

.60 

.60 

.88 

24.84140 

24,265.66 

28,8i&48 

34k  156b  64 

21,117.68 

The  bid  of  Schwarz  &  Bemer  was  accepted. 


OOMMXBCIAI.   STATISTICS,   GRAND   HAVEN   HARBOR,  MICHIGAN,  FROM   JULY  1,  1886, 

TO  JUNB  30.  1887. 

YomIi  entered  and  cleared 1,2^ 

T6image 632,159 

Statement  of  ike  amount  of  commerce  during  the  year  1886. 


Quantity. 


Clatred: 
Kambei 

''.V.Vfoet.B.  M 

M 

UthT M 

oorda 

tona 

Fiult baaketa  and  barrda 

Herehaedlaa paokages 

'Hg-iroa tona 


682 

824,150 

57,057,608 

20,436^000 

67,000 

7,772 

41,620 

150,777 

806^810 

16.973 


Artidea. 


Entered: 

Komber  of  Teasela 

Tonnage , 

Merchandise  and  feed tona 

Flour barrels 

OU-oake aaoka 

Bullion tons 

Iron  ore  ..>.•...>•••.......■  .do 

Pig-iron do 


Quantity. 


682 

898,817 

109,678 

931,806 

43,828 

2,988 

41,620 

8,096 

JJxo. 

IMPROVEMENT  OF  GRAND  RIVER,  MICHIGAN. 

ObjeeLr—The  object  of  this  improvement  is  to  a£Ford  easy  nayigation 
for  lightdraagbt  boata  between  Orand  Bapids  and  the  river's  month. 

iV<jfecf. — ^The  project  now  in  force  was  approved  by  the  Chief  of  En- 
gineersy  TJ.  8.  Army,  nnder  date  of  Jannary  23, 1885,  and  is  to  dredge  a 
tat  60  feet  wide  and  4.5  feet  deep.  On  the  line  indicated  on  tracing  of 
up  of  sarvey  this  line  followed  practically  the  line  of  deepest  water. 

Oferatiam. — ^At  the  commencement  of  the  fiscal  year  a  contract  for 

8872  BNG  87 ^138 


i 


2194     REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

dredging  was  in  force  with  Mr.  Robert  Finch.    The  prices  to  be 
for  material  removed  being,  for  sand,  clay,  and  gravel  25  cents  x>er  col 
jard  and  for  bowlders  30  cents  per  cubic  yard,  measured  on  the  ligbl 

The  dredging  was  carried  down-stream  to  the  foot  of  Hairtfs  Bar 
July  22, 18S6,  and  after  the  contractor  had  removed  some  large  boi 
ders  from  the  edge  of  the  cut  near  the  Lake  Shore  Railroad  Bridgets 
contract  was  closed,  the  appropriation  being  exhausted  j  6,157.77  cobii 
yards  of  sand,  clay,  and  gravel  were  removed. 

The  improvement  covered  11  miles  and  1,130  yards  of  the  river,  att 
extended  from  the  foot  of  Ganoe's  Canal  to  the  foot  of  Haire's  Bar. 

The  channel  dredged  out  is  not  considered  permanent. 

No.further  appropriation  is  recommended. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  ntutt 
li^ht-honse  is  at  Grand  Haven,  Mich.  The  nearest  port  of  entry  is  Grand  Harei 
Mich. 

Oriflfinal  estimated  costof  dredginjr,  1881 » $25,00 

Whole  amount  appropriated  from  IHh^l  to  18d7,  inclusive ,  ....    50,001 

Whole  amount  expended 50,0ft 

Money  statement 

July  1,  1886,  amount  available $1,7C9L8 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1886 1,709.8 


J  J   II- 

IMPROVEMENT  OP  BLACK  LAKE  HARBOR,  MICHIGAN. 

Object, — To  secure  a  navigable  channel  from  Lake  Micliigan  into  Black 
Lake,  Michigan. 

Project — The  present  project  was  adopted  in  1860  and  modified  in 
1873,  and  provides  for  a  channel  of  navigable  width  and  not  less  than 
12  feet  deep. 

Present  trorfc^.— (1)  North  pier,  713  feet  long,  as  follows :  253  feet 
crib-work,  24  feet  wide,  built  in  1875-'80,  in  good  condition;  32 
feet  crib- work,  32  feet  wide,  built  in  1871,  with  superstructure  24  feeJ 
wide,  built  1885,  in  good  condition;  259  feet  crib- work,  20  feet  wide, 
built  18G8-'69,  end  crib  resuperstructured  in  1884,  in  good  condition;  123 
feet  crib- work  of  irregular  width,  built  previous  to  1866,  ^e8upe^st^ac^ 
ured  in  1884,  in  good  condition  ;  and  46  feet  of  crib- work,  20  feet  wide, 
built  in  1868,  resuperstructured  in  1884,  in  good  condition.  Tbenortli 
revetment,  in  continuation  of  the  above,  is  1,137  feet  long,  of  pile- work, 
549  feet  being  14  feet  wide,  built  in  1870,  and  688  feet  16  feet  wide, 
built  in  1870-'73 ;  34  feet  of  this  revetment  was  rebuilt  above  the  water- 
line  in  1884 ;  the  remainder  is  in  very  bad  shape.  (2)  South  pier,  691  feet 
crib-work,  252  feet  being  24  feet  wide,  built  1875-'80,  end  crib  resaper- 
structured  1885-'86,  in  good  condition ;  298  feet  20  feet  wide,  built 
1868-^70,  resuperstructured  in  1885 ;  77  feet  of  irregular  width,  resaper- 
structured  in  1885,  in  good  condition;  64  feet  20  feet  wide,  built  in 
1868,  resuperstructured  in  1885,  in  good  condition  ;  and  150  feet  pile- 
pier,  14  feet  wide,  built  in  1870  and  resuperstructured  in  1885. 
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revetment  in  continaation  ot  south  pier  is  707  feet  loDf?,  of  pile- 
14  feet  wide,  bailt  1871-'74y  in  bad  condition,  except  101  feet, 
was  resai^jBrstmctured  in  1886. 

old  wing,  323  feet  long,  is  not  regarded  as  of  sufficient  import- 
to  the  improvement  to  warrant  any  work  of  repair  being  done 

t  depth  of  water. — In  the  channel  midway  between  the  piers 
is  a  lea^t  depth  of  9  feet,  while  on  either  side  near  the  piers  the 
:er  is  not  less  than  10  feet  deep,  i  On  the  outer  bar  there  is  not  less 
14  feet.    At  the  time  the  above  depths  were  determined  the  gauge 
id  1.3  feet  above  zero. 

OperatUms  during  the  year. — Estimates  and  plans  have  been  prepared 
IrTebuilding  superstructure  on  north  pile  revetment  for  a  length  of 
ttfeet  and  contracts  entered  into  for  furnishing  the  necessary  mate- 
It?  the  work  to  bo  done  by  hired  labor. 

Ko  further  pier  extension  is  contemplated  at  this  harbor,  but  the  old 
jvetments  are  in  such  a  tumble  down  condition  as  to  require  complete 
laewal  above  the  water-line.  At  present  the  extent  of  this  work  is 
^follows :  On  north  side  of  channel  1,103  feet ;  on  south  side  of  Chan- 
el 605  feet  to  he  resuperstructured,  and  150  feet  of  revetment  to  be 
Hmilt  practically  complete.  The  funds  available  are  sufficient  to  resu- 
^ntnicture  abo.ut  500  feet  of  the  above,  and  as  already  stated  con- 
bets  are  now  in  force  for  securing  the  necessary  material  for  doing 

It  is  estimated  that  $15,000  will  complete  the  work  at  this  harbor,  and 
lis  respectfully  recommended  that  this  amount  be  appropriated  for 
he  fiscal  year  ending  June  30, 1889. 

Thuwork  U  located  in  the  Michi^^an*  collection  distriok,  MichigaD,  at  Holland 
%ht.   The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

HHginal  estimated  cost  of  work  1886 |106,238.04 

VhDl«  imonnt  appropriated  from  1852  to  1887,  inclusive 259. 61 5. 31 

Vholeamoont  expended 252,854.26 

Money  statement. 

Wy  1,1886, amount  available $2,235.00 

UBOQDt  appropriated  by  act  approved  August  5, 1886 5,00(K00 

7,  2:J5.  00 
nily  1, 1357,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
•ttteUnding  July  1,  1886 473.95 

Wt  1,1887,  amount  available 6,761.05 

IAsumnt  (estimated)  required  for  completion  of  existing  prefect 15, 000. 00 
AoMmntthat  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1889    15, 000. 00 
^bnitted  in  cooipliance  with  requirements  of  sections  2  of  river  and 
liaibor  sets  of  1866  and  1867. 
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AMract  ofhid$  received  and  opened  May  25,  1887,  hy  Capt,  D,  W,  Lockwood,  Carpeaf 
gineerSf  for  furnishing  material  at  harbor  at  Black  Lake,  Mi<Aigan, 


m 

1 

Name  and  address  of 
bidders. 

White  pine 
timber. 

Drift-bolts. 

Edgings. 

Brush. 

Stwl 

i 

PerM 
feet 

Total. 

Per 
pound. 

Total. 

Per 
cord. 

Total. 

Per 
cord. 

Total. 

JSS.J 

1 

Isaac  F.  Geer,  Sanga- 

t.no.V    Minh     

OenU. 

«3.26 

$368. 75  $2. 90 

$537.60 

1 

2 

Parkharot  &  Wilkinson, 

Cb  ica^o.  III 

&  D.  £imbark,  Cbicago, 

1 

2.50  $183.40 
2.6      180.09 

1 

3 

^ 

4 

Oscar  E.  Yates,  Holland, 
Micb 

...••• 

1 

|7.76||nL 
&00      t 

5 

Stephen  Bedford,  Man^ 
Istee,  Mich '. 

^19. 60 

$1,710.07 

2.6 

8.15 

2.4 

172.20 
216.97 
165w81 

6 

John  Nles,  Saagatnck, 
Mich.... * !. 

1 

7 

Kelley,  Mans  k  Co.,  Chi- 

Cagft.  Ill -      r  . ...  ..^ 

, 

! 

8 

H.  L.  Holland,  rcoelver 
Chicago  and  Lemon t 
Stone  Company,  Chi- 
caco,  HI 

• 

*&50 

.•«••• 

1 

*0n  scows,  Chicago,  HI. 

Folio  win  ji;  bids  were  accepted :  Isaac  F.  Geer's,  for  brash  or  edgings ;  Stephflj 
Bedford's,  for  stone  and  pine  timber ;  Eelley,  Maas  &  Co/s,  for  drift-bolts.  Tbe  ttm 
which  03car  E.  Yates  proposed  to  famish  was  not  saltable  for  pier  filling. 


J  J".  . 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

Object.— To  secure  a  Davigable  channel  from  Lake  Michigan  to  the 
harbor  of  Kalamazoo  Biver,  Michigan. 

Project — The  present  project  is  to  merely  maintain  existing  worta 
and  to  keep  a  channel  of  entrance  10  feet  deep  by  dredging. 

Present  works. — (1)  North  pier:  376  feet  pile- work  14  to  18  feet  wide, 
built  in  1875,  in  poor  condition.  The  north  revetment  in  continnatioB 
of  pier  is  339J  feet  long,  of  pile- work,  14  feet  wide,  built  in  1875-'7(». 
Around  the  bend  of  the  river  there  is  a  revetment  of  pile- work  1,193 
feet  long,  12  feet  wide,  in  poor  condition,  the  up-stream  part  being  oo^ 
ered  with  sand.  The  interval  between  the  revetments  is  1,750  feet 
(2)  South  pier:  Two  hundred  and  eighty-six  feet  of  pile-work,  20  fecj 
wide,  built  in  1874,  in  poor  condition.  The  south  revetment  is  3,571 
feet  long,  834  feet  being  24  feet  wide,  and  the  balance  14  feet  vide. 
This  work  is  of  pile  construction,  built  1870-'73,  and  is  in  a  very  dilap- 
idated state;  in  fact,  all  the  works  are  in  such  a  state  that  complete 
renewal  above  the  water-line  is  indicated. 

The  depth  of  water  is  such  as  to  permit  vessels  drawing  8.5  feet  to 
enter,  but  the  channel  is  a  difficult  one  and  will  remain  so  so  long  as 
the  piers  are  not  extended  further  into  Lake  Michigan. 

Operations  during  the  year. — Estimates  and  plans  have  been  prepared 
for  rebuilding  the  south  revetment  above  the  bend,  and  contracts  en- 
tered into  for  furnishing  the  necessary  material.  The  work  will  be  done 
by  hired  labor. 
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entire  timber  work  at  this  harbor  is  in  a  more  or  less  dilapidated 
itioD,  and  to  maintain  even  the  ^^  existing  condition  of  the  improve- 
it,''  all  that  is  at  present  contemplated,  will  in  a  few  years  reqnire 
onal  appropriations. 

stretch  of  the  river  from  SiDgapoor  to  where  the  revetment  corn- 
is  parallel  to  the  beach  of  Lake  Michigan  and  separated  from 
ly  by  a  sand  rid^e.  As  a  consequence,  westerly  winds  continually 
sand  into  the  channel,  which  is  carried  down  by  the  current  to 
kdiopped  on  the  bar. 
fSo  work  was  done  during  the  fiscal  year  ending  June  30, 1887. 

JWs  work  is  located  in  the  Michigan  colieotion  district,  Michigan,  and  is  situated 
liw  Kaljuaazoo  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

eetimated  cost  of  work,  1866  modified  1869 $86,398.56 

amount  appropriated  from  1868  to  1887,  inclusive 135, 4^.  00 

amount  expended 124,790.48 

Miyney  statement, 

Hyl,  ieee,  amount  available t3,a^.22 

iMonnt  appropriated  by  act  approved  Angnst  5,  1886 .'      8, 000. 00 

11,355.22 
Uy  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1,  1886 $676.70 

ry  1, 1887,  outsUnding  liabilities ^ 30.00 
706.70 

fWy  1,1887,  amount  available 10,64a52 

Amount  that  can  be  profitably  expeuded  in  fiscal  yearendiug  June  30, 1889     5, 000. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Utfrart  of  bids  received  and  opened  May  25,  1887,  by  Capt,  £(,  W,  Loolcwood,  Corps  of 
Engineers,  for  furnishing  material  at  harbor  at  SaugatucJc,  Mich. 


White  pine 
timber. 

Fine  piles. 

Drift-bolts. 

Brush. 

Stone. 

1 

VaoM  muA  addreM  of  bidden. 

■ 

Totid. 

1 
1 

I 

Ot» 
15 

TotoL 

1 

Total 

• 

'9 

§ 

$2.90 

TotoL 

1 

TotiU. 

Umo  F.  G«m',  Saagatnck. 
Itieh 

$681.50 

Ots. 

2.40 
2.6 

$824.42 

547.58 

$290 

$9.60 

$3» 

Pttliliant  4t  Wilkinson, 
Chiesffo  Ul 

S.  D.  Kimlnrk,  Chioaito,  HI. 
Omr  B.  TatM,  Ilolland, 
llMih 

7.85 
&00 

314 
899 

Stvphea  Beo^otd,  lUniatee. 

$19.50 

13,628.26 

13 

500.72 

2.5 
3 

2.4 

626.62 
63L83 

606w46 

Jokn  NiM.  SM^Rtaok,  Ml  oh . 
Kdl(7.    Umum  Ml  Co.,   CbL 

flypff»     V\ ,  r 

• 

H.   U   HoUaiNl.  receiyor  ! 
ChlcacoandLemont  Stone  > 
C«BpMiv.  ChicacOi  Hi 

*5.60 

*  On  seows,  Chicago. 


Tbe  following  bids  were  accepted :  Isaac  F.  Oeer's  for  brush,  Stephen  Bedford's  for 
|*ber,  piles,  and  stone,  Kelley,  Maus  &  Co.'s  for  iron.  The  stone  which  Osoar  K 
litoi  proposed  to  furnish  was  not  suitable  for  pier  filling. 


i 
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Statenuni  of  amount  of  commeroe  daring  the  year  1686. 

8HIPMEXTS. 

Peaches bnahelB..      11 

Berries cratee-.       174 

Apples - barrels.-         7| 

Potatoes. '. sacks.. 

Flour barrels.. 

Fish ponnds..      200,1 

Caviare do 50,1 

Timber feet-.  3,000,( 

RECEIPTS. 

General  merchaadise valaed  at..    $800,1 

Drain  tile tons.. 

Coal do.... 


I 


J  J  13 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Object — To  secare  a  navigable  cbannel  frovo  Lake  Michigan  inl 
South  Black  Eiver,  Michigan,  which  is  the  harbor  of  South  Haven. 

Project — The  present  project,  adopted  in  1866  and  modified  in  if 
was  to  obtain  a  channel  of  navigable  width  and  not  less  than  14  fe 
deep. 

Present  works. — (1)  North  pier :  606  feet  crib- work,  255  feet  being 
feet  wide,  built  1872-'74;  30  feet  30  feet  wide,  built  in  1871,  and  321  " 
20  feet  wide,  built  in  1868-'69,  all  in  fair  condition.  The  north  re^ 
ment  in  continuation  of  pier  is  986  feet  long,  524  feet  being  pile- work, 
feet  wide,  built  in  1876 }  and  462  feet  plankbeam,  built  in  1879,  in  sei 
iceable  condition.  (2)  South  pier :  502  feet  crib- work,  150  feet  being 
feet  wide,  built  in  1871-74;  352  feet  20  feet  wide,  built  in  1808,  in  ft 
condition. 

The  south  revetment  is  998  feet  long,  143  feet  being  pile- work,  14  feel 
wide,  built  1878,  and  855  feet  plank-beam,  built  1878-'82,  in  serviceabfe 
condition. 

Depth  of  fjcater.*— On  the  bar  there  is  14  feet,  between  the  piers  Ji4 
feet,  and  to  the  railway  dock  10  5  feet.  1 

Operations  during  the  year. — ^A  contract  was  entered  into  with  H.  B.j 
Herr  &  Co.,  approved  by  the  Chief  of  Engineers,  U.  S.  Army,  April 
2, 1887,  for  placing  one  crib  60  feet  long  by  30  feet  wide  on  pile  fonnda- 1 
tion  in  extension  of  south  pier.  The  contractors  commenced  work  oo 
this  crib  June  14,  1887,  and  at  the  close  of  the  fiscal  year  14  cDursesof 
the  crib  had  been  built,  the  site  for  the  crib  dredged,  and  the  founda- 
tion piles  driven  and  sawed  oft*  at  the  proper  elevation. 

There  still  remains  a  considerable  amount  of  dredging  to  be  done. 
The  piers  and  revetments  require  to  have  their  filling  overhanled  to 
make  it  sand  tight,  and,  in  addition,  pier  extension  is  indicated  with  a  ; 
view  of  securing  deeper  water  between  the  piers.  It  is  respecifnUj 
recommended  that  $40,000  be  appropriated  for  the  fiscal  year  ending 
June  30,  1889,  for  the  purposes  mentioned. 

This  work  is  located  iu  the  Michigan  collection  district,  Michigan,  and  is  sitaftted 
at  the  South  Haven  Light. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1806 $128,^' JJ 

Whole  amount  appropriated  from  ld66  to  1887,  inclnsive l»iJ,OOO.w  ; 

Whole  am >nnt.  expended 172,^18.^ 
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Money  statement 

July  1, 1886,  amount  available |5,548.61 

Amoant  appropriated  by  act  approved  Augost  5,  1886 5, 000. 00 

10, 548. 61 
July  1^  1887,  amoant  expended  daring  fiscal  year,  exolasive  of 

liabilities  oatstanding  Jaly  1.  1886 $706.67 

Julyl,  1887,  oatstanding  liabilities 60.00 

766.67 

Jaly  1, 1887,  amoant  available 9,781.94 

Amoant  (estimated)  reqnired  for  completion  of  existing  project f77, 500. 00 

Amoant  that  can  be  protitably  expended  in  fiscal  yearending  Jane30, 1889    40, 000. 00 
Snbmitted  in  compliance  with  reqairemeats  of  sections  x  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  received  and  opened  February  15,  1687,  by  Capt.  D,  W,  Loekwood,  Corpe 

of  Engineers f  for  improving  harbor  at  South  Haven,  Mich, 

[Pier  constraction,  one  crib.  J 


Material  in  plaoe. 


Foandation  piles < 

Sheet  piles 

Oak  timber 

Hemlock  timber 

Pine  timber 

Pine  plank 

Screw-bolts,  complete 

Drift-bolts 

Wroaght  spike 

Stone 

Bmsh 

Dredging 


.per  linear  foot. 

do... 

per  M  feet. 

do... 

do... 

do... 

per  pound. 

do... 

do... 

I>ercord. 

do... 

.per  cubic  yard. 


Total 


S 


$L0O 

.40 

45.00 

28.00^ 

82.00 

80.00 

.07 

.06 

.06 

12.00 

6.0O 

1.00 


7,038.28 


The  bid  of  Hiero  B.  Herr  &  Co.  was  accepted. 


COMMERCIAL  STATISTICS,   SOUTH   HAVEN    HARBOR,    MICHIGAN,    FROM   ^ATLY  1,    1886, 

TO  JUNE  30,   1887. 

Vessels  entered  and  cleared 264 

Tonnage 52,800 

Statement  of  the  amount  of  commerce  during  the  year  1886. 


• 

Articles. 

Quantities. 

Articles. 

Quantities. 

Cleared: 

Lumber feet.. 

Slabs  and  vood cords.. 

455,000 
1,509 

21, 132 
234,683 

63.415 

Entered : 

Lumber feet.. 

Shingles 

190,000 
170, 000 

Potatoes bnsbels . . 

Laths 

180,000 

Fruit baskets  and  barrels. . 

Merchandise packages.. 

Merchandise packages. . 

27.026 
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J  J  X4. 
IMPROVEBiENT  OP  SAINT  JOSEPH  HARBOR,  MICHIGAN. 

Object — To  secare  a  navigable  channel  from  Lake  Michigan  to  the 
harbor  of  Saint  Joseph,  Mich. 

Project — The  present  project  was  adopted  in  1866  and  modified  in 
1874,  and  is  to  secnre  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep. 

Present  works. — (I)  North  pier,  from  outer  end  to  angle,  456.7  feet 
crib- work,  100  feet  being  30  feet  wide,  bnilt  ISSO-'Sl,  the  balance  21 
feet  wide,  bailt  1875-^78,  all  in  good  condition.  From  the  angle  inshore 
there  is  a  section  of  crib- work  24  feet  wide,  which  for  242  feet  is  in  fair 
condition.  The  next  section  of  131  feet  is  still  serviceable,  althoagh  it 
should  be  rebuilt  within  a  year  or  two.  Thence  inshore  extends  tbe 
north  revetment,  bnilt  last  fall.  (2)  South  pier,  666  feet  pile- work,  25 
feet  wide,  416  feet  of  which  was  built  1871-72 ;  200  teet,  1867-'68,  and 
50  feet  built  prior  to  1866.  This  work  has  been  repaired  from  time  to 
time,  but  is  in  a  precarious  condition  at  present. 

The  south  revetment,  built  prior  to  1866,  is  163  feet  long,  of  pile- 
work,  and  it  is  in  poor  condition. 

The  north  bank  of  the  Benton  Harbor  Canal  was  revetted  by  the 
Cincinnati,  Wabash  and  Michigan  Hailway  Company  in  1882. 

By  the  terms  of  the  original  agreement  the  company  was  to  revet  the 
entire  north  bank  in  consideration  of  the  United  States  widening  the 
canal  beyond  what  was  called  for  by  the  original  project.  Ihe  United 
States  constructed,  in  1881  and  previous  years,  1,585  feet  of  plank- 
beam  revetment  on  the  north  bank  of  the  canal,  joining  at  its  western 
end  the  wing-dam,  720  feet  long,  built  1874-'79.  The  wing-dam  is  in 
fair  condition,  but  the  plank-beam  can  hardly  be  called  serviceable  at 
present. 

Depth  of  water. — Across  the  bar  and  to  the  nrfflway  bridge  there  is  a 
depth  of  14  feet.    In  the  canal  there  is  an  available  depth  of  11  feet 

Operations. — As  already  stated,  696  feet  of  pile  revetment  was  built 
last  fall  on  the  north  side  of  the  channel.  This  spring  the  work  re- 
quired some  repairs,  the  filling  having  been  considerably  shaken  up  by 
storms  during  the  winter.  During  the  winter  the  United  States  tug- 
dredge  and  dump-scows  received  a  thorough  overhauling  at  this  harbor, 
and  near  the  close  of  the  fiscal  year  the  work  of  renewing  the  super- 
structure of  south  pier  was  commenced.  All  work  done  during  the 
year  was  by  hired  labor,  using  purchased  material. 

To  carry  out  the  present  plan  of  improvement  for  the  harbor  proper 
of  Saint  Joseph  below  the  railway  bridge,  it  is  estimated  that  $41,015 
will  be  required,  and  I  would  respectfully  recommend  that  this  amoant 
be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Saint  Joseph  Light. 
Tbe  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  as  now  being  carried  on 91^>  ^*  ^ 

Whole  amount  appropriated  since  adoption  of  present  project,  firom  1836 

to  1887.  iiuslnsive 342.613.00 

Transferred  to  Grand  Haven  (Report,  1870,pi^e44) 500.00 

Whole  amoant  expended 337,566.43 
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Money  statement. 

Wyl,  1886,  amoant  available i tl4,6;)8.86 

knoont  appropriatod  by  aot  approved  Augost  5,  1886 10,000.00 

24,638.86 
Mj  1, 18S7,  amoant  expended  daring  fiscal  year,  exclasire  of 

liabilitiesoatetandiagJalyl,  1886 (19,838.72 

hHy  1,  lti87,  oatstandiog  liabilities 2^.57 

20,094.29 

faly  1, 1887,  anioant  available 4,544.57 

IAmoant  (estimated)  reqaired  for  completion  of  existing  project 41, 015. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane30, 1889  41, 015. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 


dhtraet  of  bids  received  and  opened  September  H,  1886,  by  Capt.  D,  W,  Lookwoodf  Corps 
of  JEmffineer$,  for  furnishing  material  at  Saint  Joseph  Harbor,  Mich, 


VeL 

Name  and  address  of  bidders. 

Piles.  Norway, 
24  feet  long. 

White  pine  tim- 
ber,  12  by  12 
inches. 

Pine  plank, 
3  by  10  inches. 

Per  lin- 
ear foot 

ToUl. 

PerM 
feet. 

Total. 

PerM 
feet 

Total. 

1 

H.  L.  Holland,  receiver  Chicago  and  Le- 
aKMit  Stone  Comnanv.  ChioaKo.  Ill 

Centt. 

• 

Leathern  &  Smith,  Starseon  iStv.  Wis M.  13 

84.00 

$12.00 

$542.40 

Kdlej.  Unas  &  Co.,  Chioazo.  Ill 

D.  &  Kimbark,  Chicago,  III .' .].... 

.p. 

H.L.  Green,  Chicago,  111 

Excetsior  Stone  Company.  Chicaffo  111 

Albert  H.  Petrie.  Moskegoi^  Mich 

t  J.K  AUmendinger,  Benton  Harbor,  Mich 

.16 
.12.50 

06.00 
75.00 

$iae5 

25.00 

2,024.24 
2.085.60 

13.05 
15.00 

680.  M 
67&00 

Xft. 

2f  am«  and  address  of  bidders. 

• 

Drift-bolts,  1 
inch  sqaaie. 

Wrought 
spikes. 

Stone. 

Pep 
pound. 

TotaL 

Per 
pound. 

TotaL 

Per 
cord. 

Total. 

] 

1 

H.  L.  HoDaad,  receiver  Chicago  and  Le- 
mont  Stone  Comnanv,  Chio^eo,  HI 

Genu. 

Cent9. 

18.75 

$4,28L50 

Lssthem  ft  Smith,  Storgeon  Bay,  Wis 

Ksllj.lCaoa  ft  Co.,  Chicago,  111  

2.25  S222.55 

2.65 
2.45 

$58.88 
5L77 

&Dr&imbark.  Chicago,  lir. 

2.25 

225.55 

Thsmaa  W.  KIrby.  Grand  Haven,  liich. 

0.35 

4,057.00 

H.  Lw  Graen.  Chicago.  Ill .' 

2.10 

207.71 

;  BroeUior  Stone  Comnaoy.  Chicaeo.  HI 

0.74 
10.05 

4.227.16 

1  Albert  H.  Petrie.  Muskeeon,  Mich 

4.752.30 

1  J.  W  Albnendincer.  Benton  Harbor.  Mich  - 

8.26 

32i.'4S 

8.25 

6a  65 

. , 

1 

1 

The  following  bids  were  accepted:  Leathern  &,  Smith's,  for  plank;  S.  D.  Kim- 
wric's,  for  iron ;  Thomas  W.  Kirby's,  for  stone ;  Albert  H.  Petrie's,  for  pine  timber, 
*od  J.  M.  AlUnendinger'Sy  for  piles. 

I 

r 

COXMSRCIAL  STATISTICS,  SAINT  JOSEPH  HARBOR,  MICHIGAN;  FROM  JULY  1,  1686,  TO 

JUNTE  30,  1887. 

y^tiels  entered  and  cleared 580 

Tonnage 144,000 
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Statement  of  the  amount  of  commeroe  during  the  year  1886. 


Articles. 


Cleared :         , 

Lamber feet.. 

Potatoes '....bushels. . 

Fioiits baskets.. 

Mercbauuise packages. . 


Quantities. 


145,000 
40.180 

2)^0,210 
57,366 


Artiolos. 


Entered : 

Lnmber foet. 

Groceries packages. 

Floor bWs. 


QwatltiM. 


1,00,  M  I 

i2.au  I 

Ml 


J  J 15. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

OUTER  HARBOR. 

Object. — To  secure  a  barborof  refuge  suitable  for  all  classes  of  ves- 
sels cDgaged  in  commerce  on  the  lakes. 

Project, — The  first  project  for  an  exterior  harbor  to  the  east  of  en- 
trance was  adopted  in  1870  an.d  modified  in  1872,  1875,  1876,  and  1877. 
The  second  project,  for  a  western  breakwater,  was  adopted  in  1882. 

Operations. — No  work  was  pertormed  at  this  harbor  until  October, 
1886,  except  to  take  proper  care  of  the  United  States  engineer  property 
and  maintain  the  lights  at  the  breakwater.  During  October  the  stone 
scows  were  overhauled  and  caulked.  The  beacon  light  having  been 
abandoned  by  the  Light-House  Department  on  account  of  the  dilapi- 
dated condition  of  the  west  pier,  a  temporary  light  was  established 
there  by  the  United  States  Engineer  Department. 

During  a  severe  gale  on  the  14rth  of  October  the  lantern  and  its  sup- 
port, together  with  the  beacon  and  a  large  part  of  the  superstractaie, 
were  carried  away,  and  after  that  tbe  light  was  abandoned. 

During  the  early  part  of  November  the  work  of  repairing  the  west 
pier  was  commenced.  The  damaged  work  was  leveled  with  the  water- 
surface  and  two  courses  of  superstructure  put  on,  the  whole  being  filled 
with  stone  excepting  the  last  50  feet,  which  became  filled  with  solid  ict 

During  the  months  of  December  and  January  ways  were  laid  at  tbe 
lower  basin  and  the  pile-driver  and  two  dump-scows  were  hauled  oat  for 
repairs;  they  were  cut  down  to  the  bottoms  and  thoroughly  rebuilt  and 
launched.  The  steam  hammer  and  dredge  machinery  have  also  been 
put  in  a  thorough  state  of  repair.  At  west  pier  the  low  work  has 
been  brought  up  to  water-surface,  some  parts  requiring  to  be  raised  9 
feet,  which  was  done  by  the  diver.  The  work  has  been  thoroughly  filled 
with  stone,  a  large  part  of  which  was  cast  up  by  the  dredge  aloDg  the 
east  face  of  the  pier. 

The  United  States  pile-driver  has  been  employed  driving  piles  for  west 
pile-pier^  It  is  contemplated  to  drive  a  single  row  of  piling  around  the 
work.  The  driving  was  in  some  places  very  hard,  being  through  stooe 
and  hard  pan. 

At  the  close  of  the  fiscal  year  33  piles  had  been  driven  on  the  west 
side  of  the  pier  and  23  piles  on  the  east  side. 

Cribs  Nos.  1  and  2  of  the  main  breakwater  require  rebuilding  froin 
the  water-line  up  at  once,  and  the  superstructure  of  all,  up  to  and  in- 
cluding No.  12,  are  in  an  advanced  state  of  decay.  The  decking  througli- 
out  requires  renewing  and  about  250  cords  of  stone  will  be  required  to 
refill  the  pockets  that  are  empty,  or  partially  so. 

The  channel  is  in  good  condition  to  Sixth  Street  Bridge,  except  at 
the  Michigan  Central  Railroad  Bridge  and  a  point  near  the  old  east 
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pter^  where  there  is  a  shoal  area  of  limited  extent  with  a  depth  of  only 
UJfeet. 

Estimates. — ^To  complete  the  new  east  breakwater  pier  and  construct 
the  west  exterior  breakwater,  in  accordance  with  tne  report  of  the 
B<Murd  of  Engineers  constituted  by  Special  Orders,  No.  19,  Headquarters 
Corps  of  Engineers,  U.  8.  Army,  dated  Washington,  D.  C,  March 
2, 1882,  to  consider  and  report  upon  the  improvement  of  the  harbor  at 
Michigan  City,  Ind.,  it  was  estimated  by  Major  Smith  that  it  would 
require  $450,000  (page  1968,  Eeport  of  Chief  of  Engineers,  1884); 
and  as  the  construction  of  the  breakwater,  when  once  commenced, 
should  be  pushed  to  completion  as  rapidly  as  possible,  I  would  respect- 
fally  recommend  that  $250,000  be  appropriated  for  the  fiscal  year  end- 
ing June  30, 1889,  to  be  applied  to  construction  of  west  exterior  break- 
water, completion  of  the  breakwater  pier  at  entrance,  and  the  renewal 
of  saperstrncture  and  filling  of  old  west  pier.  The  views  and  recom- 
mendation of  the  Board  of  Engineers  mentioned  above  were  concurred 
in  by  the  Chief  of  Engineers,  under  date  of  July  6, 1882. 

The  work  is  located  in  the  collection  district  of  Chicago.  The  nearest  light-honae 
is  Michigan  City.    The  nearest  port  of  entry  is  at  Chicago,  111. 

Original  eetimated  cost  of  work,  1857,  amended  1870  and  1882 $587, 000. 00 

Whole  amount  appropriated  from  1836  to  1887,  inclusive 868, 793. 51) 

Whole  amount  expended - 830,396.00 

Money  statement 

July  1, 1886,  abonnt  available $5,137. 71 

Amount  appropriated  by  act  approved  August  5,  1886 54,375. 00 

59, 5  W.  71 
Joly  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 |18,675.98 

Joly  1, 1887.  outstanding  liabilities 2,439.14 

81,115.12 

Joly  1, 1887,  amount  available .'..    38.397.59 

(Amount  (estimated)  required  for  completion  of  existing  project 395, 6^.  00 
Amount  that  can  be  prohtably  expended  in  fiscal  yearenaing  June  30, 1889  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


INNER  HABBOB. 

(Hject. — ^To  obtain  a  suitable  harbor  for  vessels  by  dredging  Trail 
Creek. 

Prcject — ^The  first  project  was  adopted  iu  1870,  and  provided  for  deep- 
^ing  the  channel  up  to  the  railroad  bridge.  The  second  project  was 
>dq)ted  in  1878,  and  provided  for  making  the  length  of  the  inner  har- 
bor 2,700  feet,  its  width  120  feet,  and  its  depth  15  feet. 

Operations. — During  the  year  one  cut,  550  feet  long  and  35  feet  wide, 
yas  dredged  below  theMichigan  Central  Railroad  Bridge,  the  depth  be- 
iiifT  18  feet  and  the  material  removed  amounting  to  1,430  cubic  yards. 

To  complete  the  dredging  in  the  inner  harbor  it  is  estimated  that 
15,000  will  be  required,  and  it  is  respectfully  recommended  that  this 
amoant  be  appropriated  for  the  fiscal  year  ending  June  30, 1889. 

Small  appropriations  will  probably  be  required  from  time  to  time  to 
keep  the  channel  clear. 

^ginal  eetimated  coat  of  work,  1870,  amended  1878 $100, 000. 00 

whole  amount  appropriated  1878  to  1887,  inclusive 96, 875. 00 

Whole  amount  expended 94,070.59 
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Money  statement 

July  1,  1886,  amount  available $2,299.1? 

Amount  appropriated  by  act  approved  August  5,  1886 1, 875. 00 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  ot 

liabilities  outstanding  July  1,  1886 $842.34 

July  1, 1887,  outstanding  liabilities 38.58 


4, 174. 17 


880.92 


July  1,  1887,  amount  available 3,391£ 


Amount  (estimated)  required  for  completion  of  existing  project 3, 125. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889     5, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  §  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab$traot  of  bids  received  and  opened  September  8,  1836,  bjf  Capt,  D,  W.  Lookwoodj  Cerft 
of  Engineers,  for  fumiskxng  matortai,  harbor  at  Mickigan  City^  Ind, 


No. 


1 
a 

8 

4 

5 
6 

7 

8 


Name  andaddreBa  of  bidders. 


White  pine  tim- 
ber. 12  by  12 
inonee. 


PerM 
feet. 


Henry  L.  Green,  Chicago  HI. 

(T.  M.  Ailmendinger,  Benton 
Harbor,  M.ioh 

Albert  H.  Petrie,  Mo^hegon, 
Mich 

Exoeleior  Stone  Company, 
Chicago,  111 ... 

8.  D.  Kimbark.  Chicago,  III.. 

Kelley,  Maoa  St  Co..  Chi- 
cago, HI 

Leathern  &  Smith,  Stargeon 
Bay,  Wis 

Chicago  and  Lemont  Stone 
Company,  Chlrtago,  HI..... 


$17.05 


Total. 


$3,582.96 


Pine  plank.  8 

by  10  inches  by 

16  feet 


PerM 
feet. 


$12.05 


$12.00 


Total. 


9734.52 


600.00 


Pine  plank,  2 

by  12  inches  by 

lifeet. 


PerM 
feet 


$12.05 


Total. 


$734.52 


(•) 


Oak  Ihaber. 
10  by  l2iBohet. 


PerM 
feet. 


TotiL 


I 


$28.00 
3L0& 


$3U1« 
358.48 


No. 


1 
2 

8 
4 

5 

6 
7 
8 


Name  and  address  of  bidders. 


Henry  L.  Green,  Chicago,  111.  • 

J.  M.  Allmendinger,  Benton  Harbor, 

Mich  7- 

Albert  H.  Petrie,  Muskegon, Mich.... 
Bxcelsior  StoneCompany  (Chicago,  HI 

S.  D.  Kimbark.  Chicago.  Ill 

Eelley,  Mans  Sl Co..  Chicago,  HI 

Leathern  Sc  Smith,  Stargeon  Bay,  Wis. 
Chicago  and  Lemont  Stone  Company, 

Chicago,  111 


Piles,  Norway, 
88  feet  long. 


Per 

linear 

foot. 


Cents. 


191 


U 


TotaL 


$4,446.00 


8.102.00 


Drift-bolts. 


Per 
pound 


Cents 
2.1 


$104.50 


2.2 
2.25 


TotaL 


Screw-bolts 
complete. 


Per 
poond 


Csnts. 
2.6 


$38a83 


203.76 
208.30 


2.65 
2.85 


Total. 


407.52 
438.27 


Spike. 


Per 
poond 


Totsl. 


2.4 
2.55 


6S.90 
58.65 
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Abstract  of  lHd$  rectitfed  and  opened  September  S,  1886,  eto.— Continoed. 


Vow 

Kam«  and  addreaa  of  bidden. 

Nails. 

Stone  on  scows 
at  Chicago. 

Stone  at  Mich« 
igan  City. 

Per 
pound 

TotaL 

Per 
cord. 

Total. 

Per 
cord. 

Total. 

Hmrr T*. Ow^fli  Chirjum. Til 

Centi. 
2a 

$21.63 

•J.'M.  A11iD9n41iiirer.  Bebton  Hnrbor.  Mich  ^ . .  -  x 

Albert  H.  Petiie.  MnskeEon.  Mich 

Sxnehdor  Stoae  Ooxnixuiv.  ChiciuEo.  Ill 

$5.59 

1 

)M,15&96 

$a35 

$6,948.40 

S.D.  Kimbark.ChicaffO.lll  ....."..' 

2.16 
2.05 

26.26 
21.11 

KeDey,  Maoa  &  Co.,  Chicago,  HI 

Toatbcm  Sl  Smith.  Stareeon  Bav.  Wis    

Cbicago  and  Lemont  Stone  Company,  Chicago,  111. 
1 



6.50 

4,002.00 

0.00 

6,600.00 

*  No  bid  on  14.foot. 


Tb«  following  bids  were  accepted:  J.  M.  AllmendiDger's  for  oak  timber;  Albert 
H.  Petrie's  for  pine  timber  and  plank ;  8.  D.  Kimbark's  for  fron ;  Leathern  &  Smith's 
for  piles ;  Chicago  and  Lemont  Stone  Company's  for  stone  on  board  scows  at  Chicago. 


Abetraet  of  bid  received  and  opened  May  25,  1887,  by  Capt.  D.  W.  Lockwood^  Corpe  of 

EnffineerSf  for  $ervioe8  of  tug  at  Michigan  City,  Ind, 


Name  and  address  of  bidders. 

Towing  about 
the  harbor  and 

to  and  from 

the  damping 

ground. 

Bringing  stone 

from 
Chicago,  m. 

A.1LCMnkV»I1.  MiohlcaoCHT.  Tndt* r..  ....r 

P«r  Aoter. 
$4.00 

Pereord, 
^       $2.00 

*  Bid  accepted. 


OOMMSBCIAL  STATISTICS,   MICHIGAN  CITY  HARBOB,  INDIANA,  FROM  JULY  1,  1886,  TO 

JUNB  30,  1887. 

Vcoselsentered  and  cleared 1,099 

Tonnage 213,686 


Articlet  entered  and  cleared. 
Entered: 

Lumber feet,  B.  M.. 

Lath pieces.. 

Shingles do 

Pickets do.... 

Posts do-... 

Pi^-iron tons.. 

Salt barrels.. 

Stone cords.. 

^  Piles pieces.. 

Cleared: 

Hay tons.. 

Saod cnbio  yards.. 


98, 755, 954 

33,685,000 

90, 188, 000 

104,000 

10,000 

16,538 

68,407 

625 

600 

500 
7,000 
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JJi6. 
PRELIMINARY  EXAMINATION  OF  GRAND  RIVER,  MICHIGAN. 

United  States  Engineer  Offiob, 
Grand  Rapids,  Mioh.j  January  29,  1887. 

Sir  :  In  compliance  with  printed  letter  from  Office  Chief  of  Engi- 
neers, dated  Washington,  D.  C,  September  27, 1886, 1  have  the  honor 
to  make  the  following  report  with  reference  to  the  preliminary  exami- 
nation of  Grand  River,  Michigan,  called  for  in  said  letter. 

In  1880  a  survey  of  the  river  between  G-rand  Rapids  and  Grand 
Haven  was  made  under  the  direction  of  the  late  Major  Harwood,  Corps 
of  Engineers. 

The  field-work  was  commenced  early  in  September  an|l  completed 
in  December. 

Upon  this  survey  wa"s  based  Major  Howard's  project  for  obtaining 
a  low- water  channel  100  feet  wide  and  4  feet  deep,  at  an  estimated  cost 
of  $25,000. 

The  first  appropriation  for  carrying  out  this  project  was  made  by  act 
approved  March  3,  1881— $10,000.  By  act  approved  August  2,  1882, 
an  ailditional  appropriation  of  $15,000  was  made.  The  amount  avail- 
able from  these  appropriations  July  1, 1884,  was  $386.04.  At  this  time 
the  river  had  been  deepened  to  4  feet,  above  the  Lake  Shore  and  Mich- 
igan Southern  Railway  Bridge,  or  for  a  distance  of  2^  miles.  By'act 
approved  July  5,  1884,  an  additional  appropriation  of  $25,000  was 
made. 

Betbre  submitting  a  project  for  the  expenditure  of  this  amount  aa- 
thority  was  asked  to  make  a  special  survey  to  cover  the  localities 
embracing  the  shoals.  This  survey  extended  from  the  foot  X)f  Ganoe's 
Canal  to  a  point  11 J  miles  down-stream,  and  was  necessarily  contina- 
ous  on  aecount  of  the  number  of  the  shoals  and  their  nearness  to 
each  other.  The  survey  showed  that  for  this  portion  of  the  river  the 
lengths  of  the  cut  to  secure  depths  of  4.5  feet,  5.5  feet,  and  6.5  feet, 
would  be  6.18  miles,  9.54  miles,  and  10.57  miles,  respectively,  with  sev- 
eral shoal  places  below  the  limit  of  the  survey  to  be  taken  account  of 
in  securing  the  depth  stated  above.  But  little  benefit  was  found  to 
have  resulted  from  the  work  done  in  previous  years. 

A  contract  was  entered  into  March  20, 1885,  with  Robert  Finch,  of 
Grand  Haven,  to  dredge  a  cut  60  feet  wide  and  4.5  feet  deep,  commenc- 
ing near  the  upper  limit  of  the  survey  and  extending  down-stream  as 
far  as  funds  would  permit.  Work  was  commenced  May  13, 1885,  and 
closed  in  July,  1886.  This  gave  for  the  time  a  continuous  channel  60 
feet  wide  and  4.5  feet  deep  from  the  foot  of  Ganoe's  Canal  to  the  foot 
of  Hare's  Bar,  a  distance  of  llj  miles. 

The  greater  part  of  the  material  removed  was  sand,  and  I  can  see  no 
reason  for  anticipating  an^'^  thing  like  permanency  for  the  channel,  bs 
the  main  causes  that  were  in  operation  to  maintain  the  river  at  its  nor- 
mal depth  before  work  commenced  are  active  now  to  restore  its  bed  to 
its  former  condition.  One  small  steamer  with  a  maximum  draught  of 
30  inches  makes  three  round  trips  per  week  between  Grand  Bapidsand 
Grand  Haven  during  the  season  of  navigation. 

I  have  stated  the  above  facts  to  show  that  no  further  examination  of 
the  river  is  necessary  with  a  view  to  its  improvement  by  dredging,  and 
in  considering  any  other  plan  for  improving  the  river  itself  it  is  neces- 
sary to  take  fl<MK>ttnt  of  other  facts. 
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The  stage  of  water  sometimes  reaches  16  feet,  and  at  very  low  water 
h  the  sammer  the  discharge  is  so  small  that  there  is  a  notable  differ- 
^B&ee  between  the  morning  and  evening  gange-readings  due  to  the  quan- 
,lity  of  water  taken  from  the  river  by  the  various  factories,  mills,  etc., 
filoog  its  banks. 

In  my  opinion  deep-water  connection  with  Lake  Michigan  can  only 
he  secored  by  canal,  outside  of  the  river  banks,  using  the  river  as  a 
:feeder.  To  determine  the  feasibility  of  such  a  plan  and  arrive  at  any 
thing  like  a  correct  estimate  of  its  cost  will  require  an  extensive  de- 
tafled  survey  covering  not  only  both  banks  of  the  stream  but  in  all 
probability  other  lines  with  a  view  to  selecting  the  most  suitable. 

I  do  not  consider  the  river  itself  worthy  of  improvement. 

The  fireight  receipts  during  the  past  year  kre  reported  by  the  firm 
owning  the  steamer  already  mentioned  to  have  been  $12,325.58.  The 
ecMDmercial  statistics  of  Grand  Rapids  were  given  by  Major  Harwood 
in  his  original  report  on  the  river.  (Report  of  Chief  of  Engineers,  1881, 
page  2225.) 

Grand  Hiver,  below  Grand  Rapids,  is  situated  within  the  limits  of  the  Michigan 
odlection  district  of  Michigan.  The  nearest  port  of  entry  is  Grand  Haven,  at  the 
moath  of  the  river,  where  also  is  the  nearest  light-honse. 

Very  respectfully,  your  obedient  servant, 

B.   W.  LOCKWOOD, 


Brig.  Gen.  James  0.  Duane, 

Chief  of  Engineer 8 J  U.  S,  A. 


Captain  of  Engineers. 


J  J  17. 

PRELIMINARY  EXAMINATION  OF  PIGEON  RIVER,  MICHIGAN. 

United  States  Engineer  Office, 

Grand  Rapids^  Mich,^  August  25,  1887. 

Sib  :  In  compliance  with  printed  letter,  dated  Office  of  the  Chief  of 
Eugineers,  United  States  Army,  Washington,  D.  0.,  October  28, 1886, 
1  have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
inatioD  of  Pigeon  River,  Michigan,  made  by  me  July  6,  1887. 

Pigeon  River  rises  in  the  southern  part  of  Huron  County  and  emp- 
ties into  Saginaw  Bay  at  a  i)oint  about  23  miles  southwest  of  Point 
Aqx  Barques.  It  has  a  singgish  curreut,  and  near  its  mouth  is  from  50 
to  100  feet  wide  and  from  4  to  6  feet  deep.  In  the  river  and  harbor  act 
passetl  Angust  2, 1882,  an  examination  of  the  harbor  at  Caseville,  Mich., 
was  provided  for,  and  the  late  Maj.  F.  U.  Farquhar,  Corps  of  Engineers, 
in  his  report,  dated  October  21, 1882,  and  published  in  the  Report  of  the 
Chiefof  Engineers  for.  1884,  page  2077,  stated  that  he  did  not  regard 
the  harbor  as  worthy  of  improvement  by  the  General  Government. 

Caseville  is  located  at  the  mouth  of  Pigeon  Liiver,  and,  as  the  stream 
itself  is  absolutely  of  no  commercial  importance,  excei)t  for  running  logs 
and  timber  generally,  it  is  presumed  that  the  intention  of  the  act  of  Au- 
SW,  5, 1880,  was  to  have  an  examination  made  of  the  mouth  of  Pigeon 
8iver  with  a  view  to  determiniug  whether  there  was  aoy  necessity  for 
^ablishing  a  harbor  there. 

At  the  time  of  the  first  examination,  iu  1882,  the  mouth  of  the  river 
had  lieen  extonde<l  into  Saginaw  Bay  a  distance  of  about  900  feet,  by 
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parallel  piers  75  feet  apart,  and  the  depth  of  water  between  them  was 
aboat  10  feet  at  the  outer  end  of  channel  and  6  to  8  feet  at  the  inner 
end.  The  12-foot  carve  was  stated  to  be  400  feet  in  advance  of  the  end 
of  piers,  or  one- fourth  mile  from  shore. 

At  the  time  stated  above  the  shipments  from  and  to  the  XM>rt  were 
as  follows :  50,000  barrels  of  salt :  6,000,000  to  8,000,000  feet,  B.  M.,  lam- 
ber ;  12,000  tons  pig  metal;  50,000  bushels  of  wheat,  and  aboat  $200,000 
worth  of  general  produce,  shipped  out  by  water  each  season ;  20,000 
tons  iron  ore,  1,500  cords  of  limestone,  and  about  $200,000  worth  of 
merchandise  shipped  in  by  water  each  season. 

At  the  time  I  made  an  examination  the  south  pier  was  a  total  wreck, 
and  the  north  pier  fast  becoming  so,  the  old  channel  had  shoaled  np  so 
as  to  be  practically  useless  except  for  vessels  of  very  light  draught, 
aQd  shipments  by  water  had  virtually  ceased.  The  iron  furnace  has 
been  shut  down  for  several  years,  and  one  saw-mill  and  one  salt-bloek 
only  were  in  operation  at  the  time,  the  latter  with  a  capacity  of  4,000 
barrels  per  month.  There  is  little  or  no  lake  commerce  at  this  point  at 
present,  shipments  and  receipts  being  for  the  most  part  by  rail. 

Gaseville  is  a  village  of  about  GOO  inhabitants  and  is  the  northern 
terminus  of  the  Poutiac,  Oxford  and  Port  Austin  Railroad.  The  closing 
down  of  the  iron  furnace  and  the  death  of  Mr.  Crawford,  who  owned 
large  interests  in  the  locality  and  who  constructed  the  old  harbor,  have 
caused  its  present  decline. 

Any  work  of  improvement  at  this  point  would  be  for  the  benefit  of 
local  commerce  only.  I  do  not  regard  this  harbor  as  worthy  of  improve- 
ment by  the  General  GoVemment,  as  there  exists  no  public  necessity  for 
the  same. 

Pigeon  River  is  located  in  the  collection  district  of  Haron,  Mich.  The  nearest  llght- 
hoase  is  at  Charity  Island.    The  nearest  port  of  entry  is  Port  Huron,  Mich. 

Very  respectfolly,  your  obedient  servant, 

D.  W.  LOOKWOOD, 


The  Chief  of  Enoineebs,  U.  S.  A. 


Captain  of  Engineers. 


J  J  i8. 


preliminary  examination  of  carp  river,  michigan,  at  leland, 
with  a  view  to  affording  an  entrance  to  carp  lake  fob 
harbor  of  refuge. 

United  States  Engineer  Office, 

Grand  BapidSj  Mich,^  October^  1887. 

Sib  :  In  compliance  with  iustractions  contained  in  printed  letter  dated 
OflQce  of  the  Chief  of  Engineers,  United  States  Army,  Washington, 
D.  C,  October  28,  1886,  I  have  the  honor  to  submit  the  following 
report  of  the  preliminary  examination  of  '*  Carp  River  at  Leland,  Mich., 
with  a  view  to  affording  an  entrance  to  Carp  Lake  for  harbor  of  refiige." 

Leland  is  a  town  of  about  400  inhabitants,  although  this  number 
varies  very  materially  from  time  to  time.  It  owed  its  former  im- 
portance to  the  traffic  in  wood  with  passing  steam  vessels,  and  to  an 
iron  furnance  that  was  at  one  time  operated  here,  but  which  has  been 
shut  down  for  a  number  of  years.  At  present  its  commerce  has 
dwindled  to  almost  nothing,  and  its  present  appearance  is  that  of  a  town 
that  has  been  going  backwards  for  years. 
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In  the  Beport  of  the  Chief  of  Engineers  for  1870,  page  148,  will  be 

a  report  by  Capfc.  P.    D.  Farquhar,  Corps  of  Engineers,  in 

the  various  points  bearing  on  the  question  of  a  harbor  in  this 

ty  are  fully  discussed.    The  tollowing  extracts  are  taken  from  it : 

I  Ibe  Carp  River,  aboat  three-foarths  of  a  mile  long,  is  the  outlet  of  Carp  Lake. 
■Mweea  Carp  Lake  and  Lake  Michigan  there  is  a  difference  of  level  of  about  8  feet. 

I  As  to  the  practicability  of  improving. the  harbor  of  Leland : 

!  Toe  Carp  River  Is  so  inconsiderable  a  stream  as  to  preclude  any  use  of  it  for  navi- 
IpUe  pnrpoees.  As  rock  is  said  to  be  found  near  the  surface,  any  deepening  or  widen- 
Ks  of  the  stream  itself  and  carrying  out  piers  into  the  lake  to  protect  its  mouth 
wmld  be  enormously  expensive,  and  after  such  expenditure  the  outflow  would  not 
te  nAcient  to  keep  a  useful  channel  into  the  lake. 

As  to  the  necessity  for  improving  the  harbor  of  Leland : 

The  only  neceesity  that  exists  for  the  proposed  improvement  is  the  mere  local  com- 
of  the  place. 


IHiich,  as  already  stated,  now  amounts  to  little  or  nothing. 

AHhoogh  the  route  of  the  general  commerce  of  the  lake  passes  within  12  miles  of 
tUi  place,  there  is  no  necessity  for  a  harbor  of  refuge  here.  Ample  natural  harbors 
ff  refuge  are  afforded  by  the  Manitou  Islands  and  Grand  Traverse  Bay. 

I  fatly  agree  with  the  foregoing  opinions  and  conclusions. 

It  is  16^  miles  from  Leland  to  Cat  Head  Light,  on  the  west  cape  of 
Onuia  Traverse  Bay,  10^  miles  to  the  North  Manitou,  and  15^  miles  to 
tiie  South  Manitou.  The,  islands  mentioned  and  Grand  Traverse  Bay 
have  been  used  for  shelter  and  refuge  since  Lake  Michigan  was  first 
navigated. 

As  the  examination  was  required  to  be  made  with  a  view  to  determin- 
ing the  practicability  of  affording  an  entrance  to  Carp  Lake  '^for 
luirbor  of  refuge,"  there  are  other  considerations  to  be  taken  into  ac- 
eoQDt 

Ut  If  the  channel  between  the  two  lakes  should  be  a  level  cut,  the 
eibet  of  lowering  the  level  of  Carp  Lake  8  feet  should  be  examined 
inta  In  my  opinion  the  results  would  be  of  such  a  character  as  to  pre- 
clude the  adoption  of  this  plan. 

2(L  The  only  other  method  available  would  be  by  lockage,  and  as 
this  would  seriously  interfere  with  free  access  to  the  anchorage  in  Carp 
Lake,  it  could  not  be  adopted. 

For  the  reasons  given  I  do  not  regard  this  locality  as  worthy  of  im- 
provement. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOOKWOOD, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  Army. 


J  J  19. 


PRanONAEY  EXAMINATION  OF  LAKE  MICHIGAN  AT  EMPIRE,  WITH  A 
VIEW  TO  CUTTING  A  CHANNEL  ACROSS  THE  BAR  FROM  LAKE  MICHI- 
6AN  TO  BAR  LAKE. 

United  States  Engineer  Office, 
Orand  Rapids,  Mich.,  August  26, 1887. 
SiB:  In  compliance  with  instructions  contained  in  printed  letter,  dated 
Oficc  of  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Octo- 
ber 28, 1886, 1  have  the  honor  to  submit  the  following  report  of  the  pre- 
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liminar^'  examination  of  '^  Lake  Michigan  at  Empire,  with  a  view  t< 
cutting  a  channel  across  the  bar  from  Lake  Michigan  to  Bar  Lake,  Midi 
igan." 

In  the  river  and  harbor  act  approved  June  14, 1880,  an  examinatioi 
was  directed  to  be  made  of  Empire  Bay,  Leland  Coauty,  Michigan.  Tk 
late  Major  Harwood,  Corps  of  Engineers,  was  charged  with  this  doty 
and  his  report  was  published  in  the  Report  of  the  Chief  of  Engineers 
U.  8.  Army,  for  1881,  page  2258.  There  are  two  Bar  Lakes  in  tiw 
vicinity  of  Empire,  called,  respectively,  North  and  Sooth  Bar  Lakes 
distant  from  each  other  a  little  more  than  one  half  of  a  mile.  The  watM 
surface  of  North  Bar  Lake  is  2  feet  above  that  of  Lake  Michigan,  whtk 
that  of  South  Bar  Lake  is  2i  feet  above  the  same  level.  The  hamlet  o 
Empire  is  located  at  the  south  end  of  South  Bar  Lake,  and  consists  o 
a  steam  saw-mill,  with  dock  built  out  into  Lake  Michigan,  a  genera 
store,  and  a  few  homesteads.  The  popniation  is  only  that  ueeded  U 
operate  the  mill  and  supply  it  with  logs.  As  this  is  the  onl3'  settlemenl 
in  the  locality,  it  would  seem  that  the  connection  with  Lake  Michigan 
if  made  at  all,  should  be  made  near  it.  The  deepest  soundings  in  Soatl 
Bar  Lake  show  only  13  feet,  and  with  the  water-surface  at  the  level  ol 
that  in  Lake  Michigan  the  area  comprising  10  feet  soundings  wonld  b( 
about  2|  acres  in  extent,  oval  in  shape,  with  its  longer  axis  parallel  to 
the  shore-line  of  Lake  Michigan.  Should  a  channel  be  cut  between 
North  Bar  Lake  and  Lake  Michigan,  the  reduction  in  depth  would  leave 
an  area  about  700  feet  long,  parallel  to  the  shore-line  of  Lake  Michigan^ 
and  about  200  feet  wide,  with  a  least  depth  of  15  feet.  This  work  wotild^ 
however,  be  of  no  use  to  the  present  settlement  at  Empire. 

Major  Harwood  estimated  that  it  would  cost  $56,000  to  connect  Nortli 
Bar  Lake  with  Lake  Michigan  by  a  channel  200  feet  wide  and  15  feel 
deep,  and  $34,500  to  do  the  same  at  South  Bar  Lake,  limiting  the  depth 
to  10  feet.    I  should  say  that  at  this  date  these  figures  should  be  doubled. 

The  connection  of  either  lake  with  Lake  Michigan  would  be  of  parefy 
local  importance,  and  I  do  not  regard  this  locality  as  worthy  of  im- 
provement. 

The  principal  interests  at  Empire  are  owned  by  Messrs.  Potter  A 
Strothers.  The  latter  informed  me  at  the  time  of  the  examination  (At* 
gust  8, 1887),  that  their  shipments  for  the  current  year  would  be  abo^ 
1,000,000  feet,  board  measure,  lumber ;  between  400  and  600  cords  €i 
wood,  and  the  same  of  bark,  but  that  they  expected  to  double  theil 
shipment  of  lumber  next  year. 

Very  lespectfully,  your  obedient  servant, 

D.   W.  LOCKWOOD, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers, 


J  J  20. 


preliminary  examination  of  grand  traverse  bay,  with  a  viei^ 
to  connecting  it  with  torch  lake  near  eastfort,  michigan. 

United  States  Engineer  Office,     ^   , 
Orand  Rapids,  Mich.,  October  13, 1887. 

Sir:  In  compliance  with  instructions  contained  in  printed  letter  dated; 
Office  of  the  Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  Octo^j 
ber  28,  1886,  1  have  the  honor  to  submit  the  following  report  of  prt* 
limiuary  examination  of  "Grand  Traverse  Bay,  witli  a  view  to  connect' 
ing  it  with  Torch  Lake  near  Eastport,  Michigan." 
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I  Torch  Lake  is  17^  miles  long  and  from  f  to  2^  miles  wide ;  its  ^ea- 
pal  direction  is  nearly  parallel  to  the  east  shore  of  Grand  Traverse  Bay, 
bith  which  it  is  connected  at  its  southern  extremity  through  a  series  of 
hkes  and  short  streams.  At  the  time  of  the  examination  the  differ- 
Me  of  level  between  the  waters  of  Grand  Traverse  Bay  and  Torch 
|Ue  was  found  to  be  7  feet.  The  water-level  in  Lake  Michigan  at  the 
|Sme  was  1.1  feet  above  zero,  while  that  in  Torch  Lake  was  undoubtedly 
bw  on  account  of  continued  dry  weather,  so  that  the  normal  difference 
bf  level  may  be  taken  at  about  8  feet.  Should  a  connection  between 
Ifte  two  bodies  of  water  be  made,  the  location  of  the  cut  would  be  some- 
Mere  between  Eastport  and  a  point  a  little  south  of  the  town  of  Torch 
lake.  At  the  latter  place  a  tramway  has  been  constructed  across  the 
ieek  of  land  separating  the  bay  from  the  lake,  and  here  a  line  of  levels 
was  run  for  determining  the  difference  of  level  between  the  two  bodies 
•f  water  and  the  height  of  the  intervening  land.  The  highest  point  of 
tiie  latter  was  found  to  be  37.4  feet  above  the  water-surface  of  Grand 
Traverse  Bay,  and  the  distance  across  about  three-fourths  of  a  mile  from 
thore-line  to  shore  line. 

The  definite  location  of  a  canal  in  this  locality  could,  as  a  matter  of 
eoorse,  only  be  determined  after  a  careful  and  systematic  survey  of  the 
ic^on  between  the  limits  given  above,  taking  into  accouDt  the  harbor 
fii^lities  at  the  two  extremities,  particularly  in  Traverse  Bay.  The 
reason  for  making  the  examination  at  Torch  Lake  was  that  there  was 
•  cleared  line  there. 

To  the  east  of  Torch  Lake^  and  connected  with  it,  there  is  a  net- work 
of  small  lakes  and  streams  particularly  favorable  for  getting  out  timbet* 
products,  which  consist  of  hard-wood  timber,  cord-wood,  cedar  posts, 
and  railroad  ties. 

At  the  town  of  Torch  Lake,  as  already  stated,  there  is  a  tramway 
froiu  Torch  Lake  to  Traverse  Bay.  The  Messrs.  Cameron,  who  own  it, 
ba?ea  mill  at  the  Torch  Lake  end  and  a  bridge  pier  in  Grand  Traverse 
Bay,  from  which  vessels  are  loaded  with  the  products  of  their  mill. 
The  senior  member  of  the  firm  informed  me  that  their  shipments  this 
year  would  be  the  equivalent  of  12,000,000  feet  of  lumber. 

According  to  the  only  estimate  I  have  received,  there  are  500,000 
CMdsof  wMd  and  100,000,000  feet,  board  measure,  hard- wood  timber 
to  be  shipped  from  this  region,  and  it  is  estimated  that  the  value  of  the 
former  would  be  increased  50  cents  per  cord  and  the  latter  50  cents  per 
thousand  if  better  facilities  for  shipping,  such  as  would  be  afforded  by 
a  eaual,  in  fact,  could  be  obtained. 

There  can  be  no  question  but  that  a  couuectiou  between  Traverse 
Bay  and  Torch  Lake  would  be  of  great  benefit  to  the  country  about  and 
back  of  Torch  Lake,  but  its  benefits  would  be  purely  local,  and  the  cost 
of  a  canal  with  lock  would  be  great  It  is  known  that  part  of  the  heavy 
CQttiug  would  be  through  rock  of  some  kind,  so  that  without  further 
knowledge  than  can  be  obtained  from  an  examination  of  the  surface  of 
the  ground  it  is  impossible  to  give  an  estimate  of  the  cost  of  a  canal ; 
besides,  the  prolongation  of  the  channel  into  Traverse  Bay  would  have 
to  be  protected  by  piers,  constituting  a  regular  harbor. 

In  view  of  the  foregoing,  I  feel  compelled  to  state  that  I  do  not  con- 
sider the  locality  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LoCKWOOD, 

Captain  of  Ungineers, 
The  Chief  of  Engineers,  TT.  S.  A. 
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OF  ST.  MABrS  BIVEB-ENLABGEMENT  OF  AND  OPEBAT- 
ma  ST.  HABTS  FALLS  CANAL--CONSTBnCTION  OF  HABBOB  OF  BEFUGE 
ON  LAKB  HUBON,  AND  IMPBOVEMENT  OF  OEBTAIN  HABBOBS  ON  LAKE 
HUBOH  AND  OF  SAOmAW  BIVEB-PBESEBVATION  OF  AND  OPEBATING 
ST.  CI4AIB  FLATS  CANAL— IMPBOVEMENT  OP  DETBOIT  BIVEB. 


MXPOBT  OF  LIEUTENANT-COLONEL  0.  M,  POE.  COBPS  OF  ENQINEEBS, 
OmCBR  IN  CHARGE,  FOE  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOYEMENTS. 


L  0t  Maiy's  Falls  CamJ  and  Biver, 

Miehinn. 
SL  Opanluig  and  oare  of  St.  Mary's  Falls 

.Canal,  Michigan. 

3.  Dry-dock  at  St.  Mary's  Falls  Canal, 

Micliinui. 

4.  Hay  Lake  Channel,  St.  Mary's  Biver, 

Ifichigan. 

6.  Harbor  at  Sheboygan,  Michigan. 

IL  Harbor  at  Thnnder  Ba^^y  Michigan. 

7.  Harbor  at  An  Sable,  Michigan. 
&  Saginaw  Biver,  Michigan. 


9.  Harbor  of  refhge  at   Sand  Beach, 
Lake  Horon,  Michigan* 

10.  Steam-lannoh  or  tng  jfor  harbor  of 

refnge  at  Sand  Beach,  Lake  Hnron, 
Michigan. 

11.  Ice-haibor  of  refage  at  BeUe  Biver, 

Michigan. 

12.  St.  Clair  Flats  Canal,  Michigan; 

13.  Operating  and  oare  of  St.  CTair  Flats 

Canal,  Michigan. 

14.  Clinton  Biver,  Michigan. 

15.  Detroit  Biver,  Michigan. 


EXAMINATIONS  AND  SUBVEY. 


16L  Bar  in  St.  Clair  Biver,  Michigan,  op- 
posite Saint  Clair  City. 

17.  North  Biver,  Michigan,  between  Es- 

sex and  North  Bridges. 

18.  Biddki's  Point  at  Mackinac  Harbor, 

Michigan,  with  a  view  to  a  break- 


19.  Harbor  at  Forrestville,  Lake  Hnron, 
Michigan. 


20.  Pinepog  Biver,  Michigan.     • 

21.  Bon^e  Biver^  Michigan,  at  its  Junction 

with  Detroit  Biver,  and  up  the  river 
to  bridge  of  St.  Lonis  and  Wabash 
Bailroaa. 

22.  Mouth  of  Black  Bive?,  Saint  Clair 

County,  Michigan. 


I 


United  States  Engineeb  Office, 

Betroitj  Mich.j  August  2, 1887. 
Sib:  I  have  the  honor  to  transmit  herewith  the  annual  reports  relat- 
ing to  tlie  works  of  river  and  harbor  improvements  ander  my  charge  for 
the  ftscal  year  ending  Jnne  30, 1887. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut,  Col.  of  Engineers, 
Bvt  Brig.  Oen.j  U.  8.  A. 
The  Chief  of  Enoineebs,  U.  S.  A. 
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KKi  . 

IMPROVEMENT  OF  ST.  MARY'S  FALLS  CANAL  AND  RIVER,  MICHIGAN. 

This  improvement,  projected  to  obtain  a  16-foot  navigation  between 
lakes  Superior  and  Huron,  has  been  completed  accordingly,  at  a  ooat 
of  $2,404,126.32,  exclusive  of  the  grant  of  750,000  acres  of  land  to  the 
State  of  Michigan,  from  the  proceeds  of  which  the  canal  was  originally 
built,  and  excluding  all  expenditures  on  account  of  Hay  Lake  GhanneL 
(For  details  see  page  1785,  Annual  Keport  of  the  Chief  of  Engineers  for  ' 
1886.) 

Previous  to  its  completiou  the  available  depth  had  been  bat  12  feet, 
and  as  soon  as  the  additional  depth  was  obtained  the  size  and  draught 
of  vessels  was  increased  to  correspond  with  an  enormous  increase  in 
the  amount  of  commerce,  until  it  is  now  evident  to  all  that  a  fiirtiier 
enlargement  of  the  facilities  must  be  made  as  soon  as  possible. 

The  amount  of  freight  passing  the  canal  has  increased  from  1,567,741 
tons  during  the  season  of  1881  (when  the  enlarged  canal  first  became 
available),  to  4,527,759  tons  during  the  season  of  1886 ;  that  is  to  say, 
has  trebled  dunng  the  five  years. 

^his  fadt  efbpbasizes  the  remark  made  in  the  two  preceding  annual 
reports  that—  '  '  " 

Should  this  rate  of  increase  coDtinQe,  the  present  lockage  system  wiU  be  insnffi- 
oieut  to  pass  the  commerce  long  before  it  can  be,  in  the  usaal  coarse  of  appropna> 
tions  for  river  and  harbor  improvements,  enlarged  to  meet  the  greater  demands 
upon  it/      '       '  •       -»  .  r 

This  rate  of  increase  has  been  fully  maintained  to  the  close  of  tbe 
fiscal  year  1886^'87,  dtrring  which  the  business  of  the  canal  amounted 
to  4^388,691  tons  registw  and  4,882,802  tons  of  freight,  eice^dfn jf  tie 
business  of  tbe  preceding  fiscal  year  by  1,183,460  tons  register  and 
1,271,131  tons  freight,  or  an  increase  of  24  and  32  per  cent,  respectively. 

The  comnKerce  passing  the  catial  during  the  month  of  Jm'e,  1887, 
reached  the  enormdtisi  figul*e  of  1,685  v'^teefs,  of  949^789  tons  register, 
carrying  953,921  tons  of  freight,  or  greater  by  14T,082  tons  register 
and  219,303  tons  freight  than  nad 'ever  before  passed  the  canal  in  aby 
one  month.  The  in(»*ease  in  freight  tonnage  during  this  one  month 
over  the  greatest  commerce  of  any  other  entire  month  amounted  to 
more  than -tfae^  entire  commerce  of  the  canal  for  the  fttst  tt^o'^eflsit 
was  in  operation.  -       .      •     v   , 

On  one  d^y  during  June,  1887,  the  freight  tonnage  through  St« 
Mary's  Falls  Oanal  amounted  to  50,720  tons,  and  the  daUy  average  for 
the  month  amodnted  to  30,797  tons.  '  < . 

Our  estimate  of  the  ultimate  capacity  of  the  present  lock  is  an  aver* 
age  of  one  vessel  for  each  fifteen  minutes  during  the  twenty -four  hours, 
or  96  vessels  per  day.  Already  we  have  had  84  vessels  in  one  day 
during  June,  1887,  and  the  daily  average  for  the  entire  month  was  56^ 
vessels,  or  an  increase  of  40.6  per  cent.,  as  compared  with  the  average 
of  40  vessels  per  day  during  June,  1886. 

The  provii^ional  statements  made  in  preceding  annual  reports  have 
thds  been  more  than  verified. 

The  total  *£imount  of  registered  tonnage  passed  through  the  canal 
since  its  first  opening  in  1855;  thirty  two  years  a'^6,  Is  37,684,802  tans, 
of  which  nearly  one-half  has  passed  since  th^  opening  of  the  new  loc^ 
in  1881,  a  i)eriod  of  only  six  years.      •  ' 

At  pag'es  1780  and  1787  of  the  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1S86,  d  comparison  is  made  for  the  year  1885  between  the  com* 

i 
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meiee  of  the  Suez  Canal  and  that  of  St.  Mary's  Falls  Canal.  With- 
•ot  reputing  all  the  details,  the  foUoiring  comparison  for  the  year  1886 
any  be  interesting,  and  is  therefore  given : 

FOB  THS  SUEZ  CAKAL. 

Biomber  of  registered  yesBels .  3,096 

INBelal  nettomiage tons..  5,767,666 

dnaiopen days..  365 

Aw«S^  number  of  Tessels  per  day 8i 

ATerage  daily  tonnage tons..        15,802 

FOR  ST.  HARY'S  FALLS  CANAL. 

Vunber  of  registered  vessels 7,118 

BigMeTed tonnage : tons..  4,219,397 

fMgbt  iofnnage dow.  4,527,759 

4!Mifl  open • days..  224 

Afenge  nnmber  of  vessels  per  day 31.8 

Averase  daily  registed  tonnage ^ tons..        18,837 

Average  daily  freight  tonnage- do...        20,213 

The  number  of  vessels  passing  the  Suez  Canal  in  1886  was  524  less  than  in  1885 ; 
the  number  of  vessels  passing  the  St.  Mary's  Falls  Canal  in  1886  was  2,075  greater 
than  in  1^&. 

The  tonnage  of  the  Saez  Canal  decreased  568,097  tons;  the  tonnage  of  St.  Mary's 
Falla  Canal  increased  1,183,460  tons  register;  1,271,131  tons  freight. 

The  daily  average  of  registered  tonnage  through  St.  Mary's  Falls 
Canal  was  3,035  tons  greater  than  through  the  Suez. 

The  river  and  harbor  act  of  August  5.  1886,  having  provided  for  be- 
ginning the  work  of  enlarging  the  canal,  and  appropriated  tbe  sum  of 
4260,000  for  "continuing  improvement  by  a  new  lock  and  approaches," 
thus  giving  the  sanction  of  both  the  legislative  and  executive  branches 
to  the  proposition,  it  is  deemed  unnecessary  to  further  pursue  the  sub- 

JvCv* 

Following  the  passage  of  that  act,  a  general  project  for  tbe  work  of 
enhrgeitient  was  submitted,  based  upon  a  navigation'  of  20  feet  in 
depOi.  This  included  a  new  lock  800  feet  long  between  gates,  100  feet 
wide  throughout,  with  21  feet  of  water  on  the  miter-sills,  and  overcom- 
ttig  the  dif^rence  of  level  with  a  single  lift  (approximately  18  t^^t),  to 
be  located  upon  the  site  occupied  by  tbe  combined  locks  in  the  origins^ 
txmstmction  of  the  canal,  with  the  requisite  deepening  of  tbe  canal 
prism. 

This  was  approved  by  the  War  Department,  and  rendered  practicable 
definite  estimates  of  cost  instead  of  the  provisional  estimates  previ- 
ously used.  XTndcr  date  of  December  22, 1S86,  the  estimates  were  sub- 
mitted, and  they  were  printed  as  House  Ex.  Doc.  No.  72,  Forty-ninth 
Congress,  second  session.  For  convenience  of  reference  they  are  here 
repeated. 

A  project  for  the  expenditure  of  the  appropriation  of  August  5, 1886, 
▼as  submitted  under  date  of  October  18, 1880.  It  has  in  view  the  con- 
«tmction  of  a  cofferdam  1,500  feet  long  and  300  feet  wide  to  inclose  the 
«ite  of  the  new  lock,  the  estimated  cost  being  $195,392.  This  was  duly 
approved  by  the  Chief  of  Engineers,  and  by  public  advertisement  pro- 
IKMsab  were  invited : 

(1)  Fbr  furnishing  one  dredge,  one  tug,  and  two  dump-scows,  by 
the  hour. 

(2)  For  furnishing  lumber. 

(3  j^cnr  furnishing  iron  drift-bolts  and  spikes. 

(4)  For  framing,  placing,  filling,  and  completing  crib-piers. 

(5)  For  fhrtiiishing  and  placing  puddling  clay. 
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The  proposals  received  were  opened  Deoember  13,  1886,  resulting 
in  contracts  dated  December  22,  1886,  with  Hickler  &  Green  for  item 
1;  with  Ohanncey  E.  Mitchell  for  item  2;  witli  Ducharmc,  Fletcher  & 
Oo.  for  item  3;  with  Chauncey  £.  Mitchell  for  item  4,  and  with  Carkin, 
Stickney  &  Gram  for  item  5. 

Operations  were  begun  May  4,  1887,  under  the  contract  with  Hickler 
&  Green,  and  15,700  cubic  yards  of  material  had  been  removed  at  the 
close  of  the  fiscal  year ;  Ducharme,  Fletcher  &  Ck>.  have  completed  their 
contract,  and  operations  will  soon  begin  under  the  contracts  of  Ghann* 
cey  £.  Mitchell. 

Soon  after  dredging;  began  under  the  Hickler  &  Green  contract  it 
became  evident  that  the  dredging  must  be  pushed  with  all  the  energy 
possible,  and  they  were  instructed  to  work  day  and  night,  which  they 
have  since  continued  to  do.  It  was  further  apparent  that  additional 
dredging  plant  would  be  necessary,  and  in  consequence  proposals  for  a 
dredge,  tug,  and  two  dump-scows  were  invited.  These  were  opened 
June  17, 1887,  and  the  contract  awarded  to  Garkin,  Stickney  &  Gram, 
the  articles  of  agreement  with  them  being  dated  June  24, 1887.  Nodi- 
ing  has  yet  been  done  under  this  contract. 

Meanwhile,  a  drill-scow  belonging  to  the  United  States  has  been 
employed,  whenever  practicable,  in  drilling  and  blasting  in  the  bottom 
of  the  canal  west  of  the  movable  dam,  the  operations  l^ing  carried  to 
the  new  canal-bottom. 

A  survey  has  been  made  of  the  water-front  of  Fort  Brady  military* 
reservation,  with  a  view  to  the  construction  of  a  pier  throughout  its 
whole  length,  the  additional  facilities  being  required  as  soon  as  means 
are  available.  With  the  present  extent  of  pier  below  the  locks  vessels 
are  necessarily  crowded  almost  into  the  very  jaws  of  the  locks,  and 
relief  must  be  had  as  soon  as  practicable. 

It  is  probable  that  the  present  available  funds  will  suffice  to  con- 
struct the  coffer-dam.  They  certainly  will  do  so  unless  some  unforeseen 
difficulties  should  be  developed  as  the  work  progresses.  Gonsequently 
the  next  appropriation  can  be  devoted  to  the  excavation  of  the  lock-pit^ 
building  culverts,  and  lock-floor,  etc.,  depending  upon  its  amount.  The 
larger  the  appropriation  the  more  work  can  be  put  under  contract,  and 
the  more  rapidly  it  can  be  pushed  forward.  The  estimate  for  excavat- 
ing the  lock  pit  and  for  the  culverts  and  lock-floor  (with  its  proportion 
of  the  estimate  for  contingencies)  amounts  to  $1,010,875,  and  at  least 
this  sum  should  be  appropriated  tor  this  purpose  for  the  fiscal  year 
1888-'89,  because,  the  excavation  once  made,  the  work  should  be  carried 
forward  without  interruption  to  the  extent  indicated.  Any  other  course 
will  be  unwise,  and  in  case  the  coffer-dam  should  fail  it  might  prove 
disastrous.  And  this  sum  should  be  made  available  at  the  earliest  po^ 
Bible  date.  If  postponed  to  about  the  1st  of  August,  as  is  usual  at  the 
long  sessions  of  Gongress,  it  will  practically  result  in  deferring  opera- 
tions to  the  opening  of  the  season  of  1889. 

The  estimate  for  the  masonry  of  lock-walls  is  $980,000,  which,  witb 
it^  proportion  for  contingencies,  amounts  to  $1,225,000.  This  shoald 
be  put  under  contract,  in  oi*der  that  the  stone  may  be  quarried  and 
worked  long  enough  to  properly  season  before  being  built  into  the  wall. 

The  aggregate,  then,  of  the  funds  which  should  be  made  available  as 
soon  as  practicable  is  ^2,235,875.  Whilst  any  reduction  of  this  amount 
would  be  a  cause  of  great  regret,  yet,  if  it  should  be  deemed  neces- 
sary to  make  a  reduction,  the  best  way  to  do  so  would  be  to  omit  the 
$  1 ,225,000  for  masonry  of  lock- walls.  On  no  account  should  the  remain- 
der ($1,010,875)  be  reduced,  nor  should  the  appropriation  in  that  case 
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be  trammeled  with  any  condition  requiring  more  than  the  excavation  of 
the  lock-pit  and  bnildinfi^  the  cnlverts  and  lock-floor. 

'  laoiint  (estiiusted)  required  for  tb«  enlargement  of  Saint  Mary's  Falls 

I .  Caoat,  as  projected  in  the  foregoing  report $4,738,865 

Amoont  that  can  be  profitably  expended  dnring  the  fiscal  year  ending 
JnDe30,  I8e9 : 2,235,875 

A  comparative  statement  of  the  amount  and  valae  of  the  commerce 
through  Sdaint  Mary's  Falls  Canal  for  the  calendar  years  1885  and  1886, 
together  with  a  statement  of  the  commerce  for  each  calendar  year  from 
the  first  opening  of  the  canal,  in  1855,  to  the  end  of  1886  are  printed  as 
Hoase  Ex.  Doc  No.  116,  Forty-ninth  Congress,  second  session,  a  copy 
<tf  which  is  hereto  attached. 

WATER-LEVEL  OBSERVATIONS. 

Watergaoge  readings  above  and  below  the  locks  at  Saint  Mary's 
Falls  Canal  have  been  made  daily.  The  monthly  means  of  the  read- 
mgs  taken  above  the  locks  have  been  deduced  and  platted  in  the  asaal 
way. 

The  mean  monthly  elevation  of  the  snrface  of  Lake  Superior  above 
sea  level  was  as  follows: 


ISBB-Jnne 601.46 

July 601.65 

▲ognst 601.80 

September 601.63 

October 601.61 

NoTember 601.60 


1886— December 601.19 

1887— Janniiry 600.94 

February 600.84 

March 600.77 

April 600.64 

May 601.00 


The  mean  annual  curve  has  been  again  deduced,  using  all  the  obser- 
Tations  up  to  the  present,  and  is  as  follows : 


Mein  of  all  the  Januarys 601.23 

Mmo  of  all  the  Februarys 601.08 

Meto of  all  the  Marches 600.99 

Mctt  of  all  the  Aprils (iOO.96 

MsM of  all  the  Mays (i01.30 

Xeu of  all  the  Junes 601.71 


Mean  of  aU  the  Julys 601.97 

Mean  of  all  the  Augusts 602. 06 

Mean  of  all  the  Septembers 602. 03 

Mean  of  all  the  Octobers  1 601. 99 

Mean  of  all  the  Novembers 601. 85 

Mean  of  all  the  Decembers. 601. 55 


These  means  are  somewhat  lower  than  the  preceding  ones  used  on 
the  i^t,  differing  most  in  August,  Septeml>er,  and  October.  The  max- 
imam  difference  being  one-tenth  of  a  foot  in  September. 

A  compilation  of  the  foregoing  data  is  shown  on  the  accompanying 
trsdag. 


Money  statement 

Beeeived  ftom  sale  of  fuel 126.63 

AiBoirat  appropriated  by  act  approved  August  5,  1886 250,000.00 

250, 026. 6:{ 
Jvly  1, 1887.  amount  expended  during  fiscal  year,  exclusive 

of  lUbintiea  outstanding  July  1,1886 $14,743.45 

JiJyl,  18&7,  outstanding  liabilities 7,373.76 

22, 117. 21 

July  1, 1887,  amount  available 227,909.42 

f  AjDouDt  (estimated)  required  for  completion  of  existing  project 4,738,865. 00 

i  Amoont  that  can  be  profitably  expended  in  fiscal  year  endiuff  June  30, 

<    1889 !. 2,235,876.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acto  of  1866  and  1867. 
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Abstract  of  bids  for  improving  St  Maru's  River  and  St  MaryU  Falh  Comal,  U\ibk\$s^ 
received  and  opened  on  Deoember  13, 1866,  in  oooordanee  with  advertisement  dated  Knemr 
ber  13,  1886. 


"So. 


Kamea  and  addreaaes  of  bidden. 


05SS. 


2 
3 


(  Dredii^  No.  4 

Hickler  &  Green, Saolt  Sta.l£arie,  Mioh <DredffeKo.  6 

'(DxedgeNo.  6 

Carkin,  Sticknej  ft  Cram,  Eaat  Saginaw,  Mioh 

Charlea  8.  Barker,  Dnlath,  Hlnn 


10.W 
1L6U 

11  oe 


Ko. 


•1 
2 
8 

4 
5 


Xamea  and  addresaea  of  bidden. 


Chaanoey  E.  Mitchell,  Lndington,  Mioh 

Carkin.  Stiokney  A,  Cram.  Eaat  Saginaw,  Mioh 

John  W.  McGinn,  Cheboygan,  Mi<^ 

JohnG.  Owen.  Baat  Saginaw,  Mich 

Charles  S.  Barker,  Dolnth,  Minn 


Lomber  for  bolkhead,  pien,  and  ooffer-daiB. 


43  fa 

IS.- 
•a 


$:7.oo 

82.00 
26.00 
80.00 
24.00 


1^ 


$13.25 
17.50 
18.00 
20.00 
24.00 


«»l 

1-9 


$10.00 

20.00 
20.00 

24.00 
20.00 


3«s 


$10.00 
IOlOO 
14.00 
16.00 
20.00 


Approxiwit 


$3816C7.II 
51,74121 
I8,46Il9 
tl,lfil.9l 
64,2UL« 


Ho. 


•1 
2 
8 

4 
5 
6 
7 
18 


Kamea  and  addreaaea  of  bidders. 


Dnoharme,  Fletcher  ft  Co.,  Detroit,  Mich 

Mark  Packard,  BnflUo,  N.  Y 

Luther  B.  AUen,  Charlevoix,  Mioh 

Hiokler  ft  Green,  Sanlt  Ste.  Marie,  Mioh 

Charlea  S.  Barker,  Dnlnth,  Minn 

Carkin,  Stickney  ft  Cram,  East  Saginaw,  Mich 

Morley  Brothers,  Eaat  Saginaw,  Mioh 

Chicago  Forge  and  Bolt  Company,  Chicago,  HI 


Iron  bolts  and  spikes. 


IsS. 


Cents, 
2.00 
2.70 
2.80 
8.25 
8.5 
8.5 
4 
2176 


III 

ill 

3 


I 


ApprozimatA 
totaL 


dents. 
2.70 
10 
5.25 
4.25 
8.5 
4.5 
8.20 


OiOQlM 
^21L« 

«,280lM 
«,6S0.M 
«,72ILM 
1;  400110 


*  Beoommended  ft>r  acceptance.       t  Inoomplete  and  Informal. 
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AMrtneifor  hidsfcr  improving  St  Mary^s  Miver,  eto.— Con  tinned. 


and  addroM^B  of  bidden. 


n 

3 


4 

5 
« 
7 
8 


Frftming,  placing,  and  filling  ciib-piers. 


ChanneaT  E.  MitchelL  Lndlngton,  Miob 
Carkin,  Stfelmey  St  Cram,  East  Sagi- 

aaw^Mioh 

DiiBood  ft  Lipeltt,  Saalt  Ste.  Marie, 

Mich 

AncBBliia  J.  Dnpina,  Detroit,  Mich 

Hiektar  ft  Green,  Saalt  Ste.  Marie.  Mich 
Sehwan  ft  Bemer,  Green  Bay,  Wis — 

Chariea  8.  Barker,  Dnlnth,  lUnn 

LomzoD.  Jenne.  SanltSte.  Marie,  Mich 
Laih«r  B.  Allen,  Cbarieyoiz,  Mich .... 


II  n 


^Sio 


si 

o 


Centt. 
6 


6.50 

8 

7.60 
7.76 
8 
8 
9 
10.8 


HaL 


Names  and  addresses  of  bidders. 


1 

I 


•pill 


CenU. 
0.50 

6.60 

8.50 


60 
75 


7. 
7. 
8 
8 
» 
10.8 


5|g 

1 1 -.2 


37 
60 


40 
63 
60 
03 
65 
70 
91.25 


Approximate 
total. 


$30, 726. 00 

24,  SCO.  00 

25. 076. 00 
26^600.00 
28, 960. 00 
30,160.00 
80, 650. 00 
33,700.00 
42,  TSi.  50 


GaiUa,  Stiokney  ft  Cram  East  Saginaw.  Mich 

ffiekler  ft  OiMOfSanliBte.  Marie,  Miob 

r,  I>akitli,  Minn 


rnmishing  and  placing  pnddling 
clay  for  a  coffer-dam. 


5g! 


a^e-'s 


OenU. 


66 
65 
80 


■•a 


111 


OenU. 


66 
70 
80 


Approxi- 
mate total. 


$18,480.00 
23^100.00 
2^,400.00 


*  Beoommended  fbr  aoceptaoee. 


JJbttnet  of  }nd9  for  furnishing  one  dredge,  one  tug,  and  two  dump-aoows,  for  use  in  improv- 
SL  iimfe  River  J  Miekigan,  reo^ved  and  opened  onJnn^  17)  1687^  in-  acoordanoo  with 
il  ifaiM  i/ay  38, 1887. 


ITa 


Name  and  address  of  bidder. 


Carida,  Stiekney  ft  Cram,  East  Saginaw,  Mich* 


Price 
boor. 


$11.00 


*  Beoommended  fn  aoceptuiee. 
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In  the  following  table  is  given  a  statement  of  the  commeroe  thioo^ 
St.  Mary's  Falls  Canal  daring  the  fiscal  year  ending  Jane  90, 1887, 
together  with  a  comparison  between  it  and  that  of  the  preceding  fiaeai 
year: 

Comparative  Biatement  of  the  commerce  pasaing  trough  St.  Mary*9  Falls  Canal  daria§  i 

the  fiscal  years  ending  Jine  30, 1886,  and  June  HO,  1887. 


Items. 


YenelB numbor. 

LookAgee do.  . 

Tonnage registered. 

Do freight. 

Passengers namber. 

Cosl net  tons. 

Floor barrels. 

Orain bushels. 

Manafiictnred  and  pig  iron  .  net  tons . 

Salt barrels 

Copper net  tons. 

Iron  ore do... 

Lomber feet,  B.M 

Silver  ore net  tons 

Boildins  stone do... 

tTnclAssTfled  freight do. . . 


Quantity. 


1885>'86. 


0»eO3 

S.232 

3,829,184 

3, 701, 014 

84,866 

022,158 

1,098,268 

17, 346, 212 

73,691 

169,840 

82,615 

1,629,021 

186,664,000 

8,434 

9,860 

199. 052 


ld86-'87. 


7,926 

8,602 

4,388,691 

« 4, 882. 802 

28,848 

1, 173, 6U 

1,548,44.') 

22, 687, 876 

116,324 

157. 189 

35,402 

2,172,304 

151,838,000 

1,120 

10,826 

256,728 


IncrMse. 


Amount 


1,723 

460 

860,507 

1, 181, 788 


251,886 


5,291,164 
32,633 


2,787 

643,283 

14,660.000 


060 
57,676 


Per 
cent. 


28 
14 
24 
83 


S7 


80 
44 


9 
42 
U 


10 
29 


Amount. 


Per 


6^508 


16^830 


2,701 


S.8Q5 


II 

"i 


BEYISBD  ESTOf  ATB  OF  THE  PBOBABLE  OOST  OF  IMPBOYINa  ST.  MABT'S 
BIYEB,  MIGHiaAN,  AND  GONTlNUINa  IMPB07BMENT  ^Y  MEANS  OF  A 
NEW  LOOK  AND  APPBOAGHES. 


United  States  Engineeb  Office, 

Detroit,  Mich.y  December  22, 1886. 

Sib:  The  problem  of  ^^mproviDg  St.  Mary's  River,  Michigao, oon- 
tinaiiig  improvement  by  a  new  lock  and  approaches,"  has  reached  that 
stage  when  it  is  practicable  to  submit  a  better  estimate  of  the  probable 
cost  than  it  has  been  possible  to  make  prior  to  this  time. 

Certain  general  features  of  the  project  submitted  for  consideration 
with  my  letter  of  August  25, 1886,  have  already  received  the  approval 
of  the  Chief  of  Engineers  and  the  War  Department,  viz,  the  general 
dimensions  of  the  proposed  lock  (800  feet  between  hollow  quoins,  100 
feet  wide  throughout,  21  feet  of  water  on  the  miter-sills,  and  a  single 
lift  of  18  feet);  the  navigable  depth  of  the  canal  prism  (20  feet);  tiie 
omission  of  middle  gates,  the  number  of  filling  culverts  to  be  not  less 
than  four  nor  more  than  six. 

Since  submitting  the  project  referred  ti),  an  accident  of  a  character 
not  anticipated  has  occurred  to  the  lower  gates  of  the  lock  of  1881  (see 
my  letter  of  December  21, 1886),  indicating  the  probability  that  it  would 
be  wise  to  reconsider  the  action  adverse  to  the  construction  of  a  set  of 
intermediate  gates,  with  a  view  to  reducing  to  a  minimum  the  length 
of  time  that  navigation  would  be  interrupted  in  case  of  such  injury  to 
the  lower  gates  as  to  require  them  to  be  rebuilt.  If  such  an  accident 
were  to  happen  a  set  of  intermediate  gates,  just  above  the  lower  gates, 
would  serve  a  valuable  purpose  not  heretofore  considered,  namely,  to 
permit  the  use  of  the  lock,  somewhat  shortened  in  the  chamber,  whilst 
the  new  gates  were  under  construction.  This  matter  is  so  important 
that  I  feel  compelled  to  reconsider  my  former  proposition,  and  to  nov 
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leeommend  that  a  set  of  intermediate  gates  be  provided  for  to  be  placed 
m  near  the  lower  gates  as  circamstauces  will  permit,  but  not  above  the 
Diddle  of  the  lock-chamber. 

In  makiug  up  the  estimates  I  have  avoided  going  into  detail  as  re- 
gards  dimensions  and  modes  of  coustrnction,  preferring  to  leave  all 
4piestions  relating  to  these  matters  in  snch  form  as  to  admit  of  complete 
flexibilitv. 

ft* 

For  convenience  in  estimating  the  work  has  been  divided  into  thirteen 
parts,  as  follows : 

(1)  BaildinK  cofferdam. 

(2)  Excavating  lock* pit. 

(3)  Bailding  culverts  and  lock-floor. 

(4)  Bailding  lock-waUs. 

(5)  Constructing  gates. 

(6)  Lock  machinery  and  machine- hoase. 

(7)  Deepening  canal  to  21  feet. 
(6)  Beraodelin^  movable  dam. 

(9)  Bailding  pier  in  front  of  Fort  Brady  Reservation,  and  extension  of  the  northeast 
pier.    (These  form  part  of  the  approaches  to  the  lock.) 

(10)  Earth  filling. 

(11)  Bailding  office  and  warehoase. 

(12)  Kngioeering  and  office  expenses. 

(13)  Pumping  lock-pit  doring  construction. 

(1)  Far  building  the  coffer-dam^  plans,  estimates,  and  specifications 
were  sabmitted  by  nio,  under  date  of  October  18, 1886,  and  duly  ap- 
proved, the  estimated  cost  being  $195,392.88,  the  materials  to  be  fur- 
uisbed  by  contract  and  the  work  done  by  the  same  mode. 

(2)  Excavating  the  loekpit — ^Tbe  estimate  is  made  as  follows:  The 
amount  to  be  excavated  is  very  nearly  twice  as  ^reat  as  was  re- 
quired for  the  lock,  of  1881,  the  cost  of  which  was  $176,850.  Since  the 
character  of  material,  cost  of  labor,  facilities  for  dumping,  etc.,  are 
practically  the  same  in  both  cases,  the  total  cost  will  be  proportional  to 
the  amount.  Therefore  the  estimated  cost  of  excavating  the  lock-pit 
for  the  proposed  lock  is  $353,700,  or  about  $1.25  per  cubic  yard.  This 
part  of  the  work  should  be  done  by  contract. 

(3)  Building  culverts  and  lock  floor. — Since  there  are  to  be  nearly  five 
times  as  many  linear  feet  of  culverts  iu  the  proposed  lock  as  in  that  of 
1881,  the  cost  is  estimated  at  five  times  the  cost  of  the  present  culverts, 
or  $285,000,  and  since  the  floor  and  foundations  in  the  proposed  lock 
are  twice  as  large  as  in  that  of  1881,  the  cost  is  estimated  at  twice  that 
of  the  present  floor  and  foundations,  or  $170,000,  making  together  the 
sum  of  $455,000.    This  part  of  the  work  should  be  done  bj*  contract. 

(4)  Masonry  of  the  lock-ucalls. — It  is  estimated  that  there  will  be  70,000 
cubic  yards  of  stone  work.  The  cost  per  yard  in  the  lock  of  1881  was 
About  $14  per  cubic  yard.  The  estimated  cost  of  masonry  in  the  pro- 
posed lock  is  therefore  $080,000.  The  manner  of  doing  this  is  left  in 
abeyance. 

(5)  The  gates, — The  material  of  which  the  gates  should  be  built  has 
not  yet  been  determined.  If  it  should  be  decided  to  build  them  of  iron 
there  is  nothing  with  which  to  compare  them,  and  estimates  can  only 
be  made  after  the  material  and  plans  have  been  settled  upon.  As  an 
approximate  estimate,  however,  sufficient  probably  to  cover  the  cost 
whatever  material  be  used,  the  sum  of  $250,000  may  be  named,  and  it 
is  probable  that  the  work  should  be  done  by  contract,  certainly  in  that 
manner  in  case  iron  be  selected  as  the  material. 

(6)  Lock  machinery^  machine-house^  etc. — The  cost  of  these  need  not 
materially  exceed  that  of  the  lock  of  1881,  which  was  about  $80,500,  or 
aay,  for  the  new  lock,  $100,000. 
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(7)  Deepening  the  canal.f-^T\x^  approved  project  contemplates  a  20  foot 
navigation.  At  present  vessels  pass  drawing  15  feet  of  water.  When 
the  lock  is  being  Ulled  the  lowering  of  the  water  in  the  canal  occaaioa- 
aUj  causes  them  to  touch  bottom.  This  will  be  much  more  liable  to 
occur  when  there  are  several  more  culverts  in  operation.  There  should 
then  be  at  least  1  foot  of  water  under  the  keel  of  a  vessel  drawing  20 
feet.  The  extent  of  the  deepening  required  is  therefore  C  feet  Tbe 
amount  to  be  excavated  for  this  depth  between  the  upper  end  of  the 
locks  and  the  old  cofiTer-dam  is  150,000  cubic  yards,  and  is  all  sandstone 
bed-rock,  and  the  cost  of  excavation  of  this  portion  is  estimated  at  $3 
per  cubic  yard,  or  a  total  of  $450,000. 

The  amount  to  be  excavated  above  the  old  coffer-dam  is  estimated  at 
225,000  cubic  yards.  This  portion  is  softer  material,  and  the  cost  of  its 
removal  is  estimated  at  40  cents  per  cubic  yard,  or  a  total  of  $90,000. 

The  amount  to  be  removed  from  below  the  locks  is  estimated  at  64,000 
cubic  yards  of  bed-rock  and  bowlders,  all  of  which  must  be  excavated 
under  water.  The  cost  is  estimated  at  $3  per  cubic  yard,  or  a  total  of 
$192,000. 

The  aggregate  cost  of  excavation  is  consequently  estimated  at  $450,- 
000+$90,000+$192,000=:$732,000  and  the  whole  of  it  should  be  done 
by  contract 

(8)  New  movable  dam, — Since  the  length  of  the  wicf^ets  will  be  6  feet 
l^reater,  the  new  dam  should  be  about  twice  as  strong  as  the  present 
one,  the  cost  of  which  was  $95,500.  The  estimated  cost  of  the  new  one 
is  therefore  $191,000. 

(9)  Building  pier  in  fvQnt  of  Fort  Brady  Reservation^  and  extension  of 
the  northeast  i^i^r.— These  constitute  a  part  of  the  approaches  to  the 
locks.  The  former  was  contemplated  when  the  water-front  of  the  mili- 
tary reservation  was  set  apart  for  canal  purposes,  and  has  been  many 
times  referred  to  within  the  last  three  years.  It  should  be  one  of  the 
earliest  works  undertaken.  Its  length  will  be  about  1,200  feet,  and  it» 
cost  is  estimated  at  $40,000.  The  northeast  pier  need  not  be  built  until 
some  time  has  elapsed.  Its  length  will  be  about  1,200  feet,  and  its  cost 
is  estimated  at  $50,000,  or  an  aggregate  of  $90,000  for  the  two. 

(10)  Earth  filling, — ^The  amount  of  this  that  will  be  required  is  esti- 
mated at  twice  the  quantity  required  for  tbe  lock  of  1S81,  and  its  total 
cost  at  twice  that  in  the  latter  case,  or  $44,000. 

(11)  Building  canal  office  and  warehouse. — ^These  should  be  substantial, 
and  include  a  fire-proof  vault  for  tbe  storage  of  the  drawings,  note- 
books, canal-books,  and  other  valuable  record:^,  both  during  tbe  prog- 
ress of  the  work  and  after  its  completion.  This  vault  should  be  built  in 
the  earlier  stages  of  the  work.  The  cost  of  the  buildings  is  estimated 
at  $75,000.  .        ., 

(12)  Engineering  and  office  expenses. — These  are  estimated  at  $300,000, 
upon  the  supposition  that  the  work  will  be  in  progress  for  ten  years. 

(13)  Pumping  lock-pit — ^The  cost  of  this  is  estimated  at  $25,000,  bat  it 
should  be  understood  that  this  is  the  merest  guesswork,  as  it  is  utterly 
impossible  to  predict  what  will  be  required  and  definitely  estimate  its 
cost. 

Contingencies. — Tbe  contingencies  in  a  work  of  the,  character  of  this 
one  are  so  namerous  and  so  uncertain  that  tbe  ordinary  estimate  of  10 
per  cent,  is  not  deemed  suf&cient,  and  in  my  opinion  it  is  not  safe  to 
estimate  them  at  less  than.25  per  cent.,  especially  in  view  of  the  f^^^ 
that  the  comparisons  with  former  work  depend. upon  the  prices  of  mft* 
terial  and  labor  at  that  timie,  and  they  may  prove  to  be  considerably 
greater  in  the  new  work. 
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The  estimate  of  the  cost  of  this  work,  the  largest  of  its  kind  in  the 
world,  may  then  be  snmmarized  as  follows: 

For  ooffer-dam |1U5,392 

For  excftTatiDg  lock-pit 353,700 

f^colTerta  and  lock-floor 455,000 

fitrmaaoDry  of  lock- walls 9ti0,000 

fkir  look-gates 250,000 

For  lock  machiDory 100,000 

For  deopenlog  the  canal '. 732,000 

ForoAw  moTablodam 191,000 

For  building  pier  in  front  of  Fort  Brady  Beservation  and  extending  north- 
east pier 90,000 

For  earth  filling 44,000 

For  building  oanal  office,  warehouBe,  fire-proof  vault,  etc 75, 000 

For  engineering  and  office  expenses • 300,000 

For  puuiping  lock-pit 25,000 

For  eoutiugencies,  25  per  cent 947,773 

Total 4,738,866 

There  are  still  two  items  not  estimated  for  in  the  foregoing^  which 
are  in  tiie  nature  of  contingencies.  The  first  is  referred  to  in  my  gen- 
eral project  (see  pages  16, 17, 18,  and  19,  of  my  letter  of  August  25, 
1SS6),  and  relates  to  the  possibility  of  a  necessity  for  increasing  the 
eross-section  of  the  prism  in  order  to  furnish  a  sufficient  water  supply 
to  the  culverts  without  causing  dangerous  currents  in  the  canal.  The 
probability  is  that  the  railroad  draw-bridge  over  the  canal,  authorized 
by  the  act  of  Congress  approved  July  8, 1882,  will  be  built  during  next 
summer.  Afterwards  the  increased  water-way  could  only  be  obtained 
by  excavating  a  channel  under  the  land  span  of  the  draw-bridge. 

The  second  would  arise  from  the  necessity  for  building  a  movable 
dam  over  this  new  channel. 

The  aggregate  cost  of  these  two  items  would  be  large,  but,  for  the 
reason  that  the  necessity  for  them  has  not  been  demoustrated,  no  at- 
tempt is  made  to  estimate  for  them. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  OoL  of  Engineers^ 
Bvt  Brig,  Oen.j  U.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


GOMMEBOE  ON  ST.  HABY'S  FALLS  OANAL. 
BEP0BT8  OF  LIEUTENANT-COLONEL  O.  M.  POE,  CORPS  OF  ENGINEEBS. 

* 

I. 

United  States  Engineeb  Office, 

Detroit^  Mich,,  December  29, 1886. 

Sir;  [  beg  leave  to  invite  npecial  attention  to  the  rei>ort  of  this  date 
upon  the  commerce  of  St.  Mary's  Falls  Canal,  and  to  suggest  the 
propriety  of  transmitting  it  to  Congress,  for  use  in  connection  with  the 
qoestion  of  an  appropriation  for  continuing  the  enlargement  of  St. 
Hary's  Falls  Canal,  as  all  the  information  relating  to  the  commercial 
Btatistics  in  possession  of  this  office  is  therein  tabulated  in  the  most 
compact  form. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

p.  M.  POE, 
Lt  Cot,  of  Engineers^ 
Bvt.  Brig,  Oen.^  U.  8.  A. 

The  Chief  of  Engineers,  XJ.  S.  A. 
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IL 

United  States  Engineer  Office, 

Detroit^  December  29, 1886. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  com- 
merce passing  St.  Mary's  Falls  Canal  daring  the  season  of  ISSGJost 
closed.  Statistics  for  the  season  are  necessarily  those  of  the  caleDd» 
year. 

The  canal  was  open  to  navigation  224  days,  the  first  vessel  having 
passed  on  the  25th  of  April  and  the  last  on  the  4th  of  December,  thas 
making  the  season  13  days  longer  than  in  1885. 

On  the  15th  of  July  67  vessels  were  passed  throagh  the  locks,  this 
being  the  greatest  number  in  any  one  day  in  the  history  of  the  canal. 

The  average  number  of  vessels  passing  per  day  daring  the  month  of 
June  was  40;  during  July,  41  J;  and  during  August,  4U§,  or  for  the 
three  months  a  daily  average  of  40|  vessels.  The  daily  average  fireight 
tonnage  for  the  same  period  was  23,371  tons. 

The  largest  freight  tonnage  ever  passed  in  one  day  was  on  the  28th  of 
July,  1886,  when  63  vessels,  carrying  43,442  tons,  were  locked  throagh. 

From  the  following  comparative  btatement  (Table  No.  1)  it  will  be 
seen  that  the  registered  tonnage  passing  the  canal  during  the  seasoa 
was  4,219,397  tons,  and  the  freight  tonnage  4,527,759  tons.  The  ratio 
of  increase  over  the  year  1885  was  39  per  cent,  in  each  case. 

The  increase  in  freight  tonnage  over  that  of  1885  was  1,271,131  tons, 
of  which  67  per  cent,  was  in  the  single  item  of  iron  ore,  although  there 
was  an  increase  in  every  item  of  freight  except  silver  ore. 

The  same  table  shows  the  approximate  value  of  the  freight.  The 
same  valuations  are  used  as  in  the  corresponding  statement  for  1885, 
which,  for  convenience  of  reference,  is  repeated.  The  aggregate  for 
1886  is  $69,080,071.95,  being  an  increase  of  29  per  cent,  over  the  aggre- 
gate value  of  1885. 

For  convenient  reference  Table  No.  2  has  been  prepared,  to  show  the 
business  of  the  canal  from  the  beginning,  and  constitutes  a  mostinteres^ 
ing  exhibit.  The  growth  of  the  commerce  of  the  Lake  Superior  region, 
and  through  it  that  of  the  great  Northwest,  is  very  readily  traced,  not 
only  in  quantity,  but  in  the  items  composing  the  aggregate. 
I  am.  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  Fob, 
Zt.  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.,  U.  8.  A. 

The  Chief  of  ENaiKEEBS,  U.  S.  A. 
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KK2. 
OPERATING  AND  CARE  OF  ST.  BIARirS  FALLS  CANAL,  MICmGAN. 

St.  Mary's  Falls  Canal,  about  1  mile  in  length,  constitutes  a  part  of 
the  water-route  between  Lakes  Huron  and  Superior,  and  aflbrds  a  means 
of  passing;  the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  sys- 
tem a  difierence  of  level  of  about  18  feet. 

The  prism  is  of  variable  width,  and  has  a  depth  of  16  feet  at  the 
ordinary  stage  of  water. 

The  lockage  system  is  double,  at  present  consisting  of  two  locks, 
built  when  the  canal  was  first  constructed,  thirty-two  years  ago,  ana 
now  known  as  the  '^Old  Locks,''  and  of  a  single  lock  by  the  side  of  the 
forfner,  complete  and  opened  to  navigation  September  1, 1881.  The 
latter  is  known  as  the  "  New  Lock.*' 

The  old  locks  are  to  be  replaced  by  a  single  lock  800  feet  long 
between  gates,  uniformly  100  ft^et  wide,  with  21  feet  of  water  on  the 
miter-sills,  and  having  a  lifl  of  18  feet,  the  full  difference  of  leveL  It  is 
therefore  unnecessary  to  repeat  the  description  given  in  the  preceding 
reports  of  the  old  locks.  Moreover,  the  coffer-dam  indosing  the  site 
of  the  projected  lock  will  have  reached  such  a  stage  within  a  month 
or  two  that  the  old  locks  will  be  no  longer  navigable.  They  were  mag- 
nificent constructions  in  their  day,  and  would  still  be  useful  if  the  com- 
merce had  not  entirely  outgrown  them. 

The  new  lock  is  80  feet  wide,  narrowing  to  60  feet  at  the  gates, 
515  feet  between  gates,  and  has  a  lift  of  18  feet,  with  17  feet  of  water 
on  the  miter-sills  at  the  ordinary  stage.  It  is  an  admirable  structure, 
and  splendidly  serves  its  purpose.  Its  operation  is  rapid,  quiet,  and 
efScient,  and  the  experience  of  the  six  years  during  which  it  has  been 
in  use  proves  the  great  care  with  which  all  the  details  of  the  construc- 
tion were  studied  and  the  thoroughness  with  which  they  were  wrought 
out. 

ORGANIZATION. 

The  organization  of  the  regular  lock  force  remains  the  same  as  at  the 
date  of  the  last  annual  report,  with  but  little  change  in  tiie  personnel. 
It  consists  of  one  superintendent,  two  assistant  superintendents,  one 
clerk,  two  enginemen,  two  foremen,  four  watchmen,  and  Afteen  lockmen. 
These  i>erform  all  the  duties  connected  with  passing  vessels  through  the 
canaL  The  great  increase  in  the  traffic  through  the  canal  renders  nec- 
essary an  increase  in  the  number  of  office  watchmen. 

A  small  labor  party  of  variable  strength  is  employed  to  make  current 
repairs  to  buildings  and  piers  and  in  i>oTicing  the  grounds,  and  in  doing 
any  other  work  that  may  be  required  of  them. 

ACCIDENTS  AND  DELAYS. 

The  work  of  passing  vessels  through  the  canal  has  been  promptly 
and  satisfactorily  x>erformed.  The  following  accidents  and  delays  have 
occurred  during  the  fiscal  year : 

On  August  9, 1886,  a  large  fire  occurred  in  the  village.  No  canal 
property  was  burned,  but  the  fences  surrounding  the  canal  grounds 
were  broken  down  in  many  places  by  citizens  who  carried  go^ls  into 
the  grounds  for  safety. 

On  October  15, 1886,  the  steam-barge  Smith  Moore  ran  into  the  lower 
lock-gate  (from  below),  doing  considerable  damage.  The  injury  was  re- 
paired in  ^we  hours,  no  vessels  being  delayed. 
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On  the  IGth  of  the  same  mouth  oae  of  the  gratings  at  the  lower  enl 
of  the  lock  was  displaced'  so  that  the  gate  would  not  close.  This  wai 
replaced  by  the  diving  crew,  no  delays  occurring. 

GABR  OF  GBOUNDS  AND  PEOPEBTY. 

During  March  and  April  the  lock  machinery  was  thoroughly  over- 
hauled  and  repaired  in  the  usual  mtoner.  The  works  connected  with 
the  construction  of  the  projected  lock  will  soon  require  the  removal  oi 
the  present  canal  office.  The  old  building  on  the  south  side  of  Um 
canal,  formerly  occupied  by  the  superintendent,  has  therefore  been  pre- 
pared for  use  as  a  canal  office. 

Small  shade  trees  have  been  planted^  the  grass  on  the  inclosed  por- 
tions of  the  grounds  kept  cut,  and  the  walks  in  good  order. 

HOYABLS  BAM. 

This  important  portion  of  the  canal  system  has  been  regularly  closed 
each  month,  both  as  a  drill  for  the  men,  and  to  be  sure  that  everything 
is  in  working  order.  This  has  usually  been  done  at  night  after  vessels 
have  ceased  to  arrive.  The  movable  dam  and  all  its  machinery  have 
been  kept  in  complete  repair. 

DIYINa  OBEW. 

The  diving  crew  was  employed  two  or  three  times  a  month  in  makiug 
the  usual  under- water  repairs  about  the  locks.  During  the  month  d 
August,  1886,  it  was  employed  almost  constantly,  in  connection  with 
the  labor  party,  in  picking  up  loose  stones  from  the  bottom  of  the  caDaL 
About  60  cubic  yards  were  removed.  All  work  required  of  the  crew 
was  done  in  a  satisfactory  manner. 

SMALL  HOUSE  FOB  LOGKMEN. 

A  sms^  house  has  been  built  on  the  south  side  of  the  canal,  near  the 
upper  gates  of  the  lock,  for  a  waiting-room  for  the  lockmen  and  for  a 
boiler-room. 

ESTIMATES. 

ft 

The  estimated  cost  of  operating  and  care  during  the  fiscal  year  cod- 
ing June  30,  1887,  was  $36,540.  The  actual  cost  was  $21,988.  The 
difference  is  duo  to  the  fact  that  after  the  estimate  was  made  and  ap- 
proved the  act  of  August  5,  1886,  was  passed  appropriating  $250,000 
with  which  to  begin  the  enlargement  of  the  canal,  and  it  was  deemed 
wise  to  postpone  the  proposed  extensive  repairs  to  the  canal  piers  unffi 
the  progress  of  the  enlargement  should  determine  what  portion  of  them 
were  to  remain.  It  was  then  proposed  to  e^cpend  a  portion  of  the  som 
for  timber  for  a  set  of  lower  gates  for  the  new  lock  (of  1881),  and  <»n- 
tracts  were  made  for  its  delivery  on  or  before  June  30,  1887,  but  the 
contractor  failed  to  so  deliver  it,  and  has  asked  an  extension  of  sixty 
days.  Therefore  the  amount  required  for  the  purchase  of  this  bill  of 
timber  is  necessarily  thrown  into  the  fiscal  year  1887-'88,  although  it 
really  belongs  to  that  for  1886-'87. 

The  project  for  operating  and  care  of  St.  Mary's  Falls  Canal  for  tbc 
fiscal  year  ending  June  30, 1888,  contemplates  maintaining  the  present 
organization,  purchase  of  supplies,  moving  buildings  rendered  neces- 
sary by  the  work  on  the  enlargement  of  the  canal,  building  one  set  of 
'lower  gates  for  the  new  lock  (of  1881),  and  such  labor  as  may  be  neces- 
sary in  making  current  repairs  and  policing  the  grounds. 
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estamated  cost  of  the  foregoing  is  as  follows,  viz : 

pftyofregiilftrlookforoe $17,000 

pft7«ri»bar  party 6,000 

cenaral  pimnMM 5,000 

DoiUiiig  new  aet  of  lower  gates 3,000 

TMmI -31,000 

le  foregoing  does  not  include  the  cost  of  the  timber  for  the  gates, 

18  any  estmiate  included  for  extraordinary  repairs  which  may  be 

lered  necessary  by  accident,  since  these  cannot  be  foreseen,  and 

fore  cannot  be  estimated  for. 

[In  ease  of  iqjury  or  damage  to  the  cauai  beyond  that  due  to  ordinary 

and  tear,  it  must  be  promptly  repaired  at  whatever  cost,  to  avoid 

leoessary  delay  to  a  commerce  that  has  already  outgrown  all  antici- 

All  expenses  of  operating  and  care  are  provided  for  by  indefinite 
^priation  under  section  4  river  and  harbor  act  approved  July  6, 


OV  THX    BUSINK88    OF    8T.  HART'S   FALLS    OAKAL,  MI0HIOAX|  FOR  TBS 
FI80AI.  TEAR  XNDIKO  JUNK  30,  1887. 


iber  and  elaoa  of  veaaelB  paaaed : 
aide- wheel  ateameia..... 


Sail 

Balta  and  anregiatered  craft 


40 

4,860 

<A589 

437 


Total  paasagee 


7,926 


legiaterad  tonnage 4,388,691 

legistered  tonnage  since  opening  the  canal  in  1855 37,684,802 


and  panenger  traffic : 

• • • ...tons..' 

Copper .- • ..do... 

VIoar f, barrels.. 

Wheat i.. ...bushels.. 

Grain  (other  than  wheat) do — 

Iron  ore • net  tons.. 

Pig  and  mannfbetnred  iroi^ do.... 

Lnmber feet,B.  M.. 

Salt ....barrels.. 

SilTerore tons.. 

Building  stone do... 

MiaoeUaneona  or  nnolassifled  freight do.. . 

Number  of  passengers.. 


1. 173, 544 

35,402 

1,543,443 

21,962,967 

674,409 

2, 172, 304 

116,324 

151,333,000 

157, 139 

1,129 

10,326 

256,728 

28,848 


rATsiaraT  of  RscxiFrs  Ain>  bzfbnditurbs  at  saint  hart's  falls  canal,  mich- 

IGAlTy  BURINO  THB  FISCAL  YEAR  ENDINO  JUNE  30,   1887. 

Its: 
Iftydoeking $452.00 


779  09 

Gen«riapui«has«i'IIIII"l!II'IIJir"I"r'rriir"«I"III"-«""         1,018.02 

Sepain.. 1,964.56 

Labor  (opm^g  canal) 16,919.55 

Extra  labor....?. 1,287.25 

Lights  on  locks 170.45 

Total  expenditures 22,138.92 

Total  receipts 452.00 


Het  cost  of  operating  canal. 


21,686.92 
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Statement  of  the  number  of  vesBeU  pMsed  ikToua\  iJhe  8L  Mary*9  FalU  Canals  MHeHgm 
with  number,  time,  and  cost  of  lockagee,  for  five  fUeal  years  ending  Jume  30, 1887. 


Ffflcal  yean. 


TbTonsli  old  looks : 

1882-'83 

1883-'84 

1884-'89 

188&-*88 

1886-'»7 

Throach  new  look : 

im-'sa 

168»-'84 

1884-*85 

1885-*86 

1886-'87 

Totals  and  means : 

188^.'83 

1883-'8i 

1884-*85 

1885-'86 

1886-*87 


2fo. 

218 

179 

98 

18 

12 

8,050 
4,688 
5.630 
8,185 
7,814 

4,168 
4,768 
6,621 
6,203 
7,826 


i 

I 


Tomuiie. 


166 

188 

67 

11 

9 

2,166 
2,431 
2,864 
8,221 
8,683 

2,830 
2.668 
8,021 
8,282 
3,682 


SbiM. 


2,180,181 
2,338,257 
2,861,786 
8,620,184 
4,888,601 


2\mt. 


1,874,404 
2,640,.708 
2,870,728 
8,701,014 
4, 882;  802 


Time  ex- 
pended In 
reeetvlBg 
pem&g 


Jfia 

81 
87 
28 
87 
45 

18 

20 
18 
18 
18 

20 
21 
18 
10 
18 


jna. 

40 
48 
47 
61 
61 

85 
87 
86 
87 
41 

87 
86 
86 
87 

41 


Jfin. 


84 
88 
48 

61 
57 

84 
83 

81 
84 
84 

34 
88 
31 
84 
34 


A, 


18. 56  $16. 42 
6.80  ia95 
4.6M  &76 
4.0!  7.71 
2.7V    6.88 


S< 


••1 
* 


CtalkCMI 


1.67 
L21 

.8Bi 
.71 


LI 

LI 
.1 

A 


*  Cost  Indades  all  lepaiis  and  improvements  made  by  the  operating  foroe  and  labor  party,  sui  i 
porchases  therefor. 

Gomparing  the  foregoing  statement  .with  the  corresponding  one  fti 
1885-^86,  we  find : 

The  number  of  paasing  vessels  Inoreased  1,723. 

The  number  of  lockages  increased  400. 

The  registered  tonnage  increased  859,507  tons. 

The  fi:eight  tonnage  increased  1,181,788  tons. 

The  cost  of  operating  decreased  per  vessel  %\SiQ, 

The  cost  of  operating  decreased  per  lockage  $1.88. 

The  cost  of  operating  decreased  per  ton  re|[istered  .22  of  a  cent. 

The  cost  of  operating  decreased  per  ton  freight  .23  of  a  cent. 

This  showing  of  a  redaction  of  nearly  one-qnarter  of  a  cent  per  ton  ol 
freight  in  the  cost  of  operating  is  somewhat  misleading.  It  is  due  U 
two  causes :  first,  defended  repairs ;  second,  increase  in  freight  tonnage. 
The  amount  required  to  pay  the  operating  force  and  to  fhmish  snpplitf 
must  be  taken  the  same  for  500,000  tons  of  freight  as  for  twenty  timei 
the  amount;  hence,  assuming  the  annual  charges  as  fixed,  the  costfof 
operating  must  diminish  as  the  amount  of  tonnage  increases. 

During  the  fiscal  year  the  canal  was  open  to  navigation  218  days,  <^ 
four  days  less  than  during  the  fiscal  year  1885-'86.  U  was  closed  for  the 
winter  December  4, 1886,  and  opened  for  the  current  season  May  1, 1887. 

On  June  20,  there  were  84  passages  through  the  canal,  thus  exceed- 
ing by  17  the  greatest  number  in  any  previous  season.  It  was  not  ao- 
til  the  month  of  June,  1887,  that  the  number  of  vessels  passing  in  > 
day  exceeded  67,  and  that  number  had  only  been  reached  in  one  dv 
(July  15, 1886).    The  following  is  the  showing  for  June,  1887 : 


Dftfi- 

1 

5 
5 
6 


Over  80  vessels 

Between  70  and  80  vessels 

Between  60  and  70  vessels 

Between  55  and  60  vessels 

and  the  daily  average  for  the  whole  month  was  56|  vessels.  The  dally 
average  for  the  month  of  June,  1886,  was  39  H  vessels,  an  increase  of 
about  41  per  cent. 
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r  ne  statement  of  the  business  through  the  canal  shows  that  the  total 
Igistered  tonnage  for  the  fiscal  year  was  4,388,091  tons,  and  the  total 
night  tonnage  4,882,802.  For  the  registered  tonnage  this  was  869,507 
m^  And  for  the  freight  traffic  1,181,758  tons  greater  than  for  the  fiscal 
IMF  1885-'86,  which,  np  to  that  time,  had  been  the  largest  in  the  history 
f  thecanaL 

In  additiOQ  to  the  lumber  reported  as  passing  through  the  canal  dnr- 
the  fiscal  yeiff ,  15,800,000  feet,  B.  M.,  of  pine  saw  logs  were  run  down 
rapids.  They  were  the  property  of  numerous  owners,  and  destined 
mannflEMJtnre  at  points  below.  The  building  of  the  railroad  bridge 
the  CMiid  and  river,  now  in  course  of  constructioD,  is  likely  to 
with  this  mode  of  transportation  and  throw  additional  bur- 
opcHi  the  canal.  Should  this  prove  to  be  the  case  to  a  oonsider- 
lUe  extent^  it  may  become  necessary  to  close  the  canal  to  rafts. 
The  total  amount  of  registered  tonnage  passed  through  the  canal 
face  its  first  opening  in  1855,  up  to  June  30, 1887,  a  period  of  thirty- 
tvo  years,  was  37,684,802  tons,  of  which  17,732,315  tons,  or  nearly 
)M-ludf,  passed  in  the  six  years  since  the  <<  new  lock^  was  omned  in 

Money  statement 

h^  1, 1886,  unomit  available $36,540.00 

npftymmit  of  dballowance 4.66 

36, 544. 66 
My  1, 1867,  amount  expended  daring  fiscal  year,  excloaive  of 

liibUilies  ootstanding  July  1, 1886 $19,780. 60 

Itiy  1. 1887^  ontrtanding  liabiUties 2,358.32 

22,138.92 

Illy  1, 1887.  amoant  available  by  allotment  for  fiscal  year  ending  Jane 
36,1888 , 31,000.00 


AUlmet  0/  hidB  for  $uppHe$,  eUi*,  rehired  for  ^'Operating  and  care  of  St.  Mary's  FalU 
Gasl,  mMgan,'*  reotived  and  opened  on  Auguet  13, 1886,  in  accordance  with  advertise- 
/ii^29, 1886. 

[No  bidden  for  oleotrlo-Ught'sappUeB.] 


and  ftddroMM  of  bidden. 


T.  R  B§Tl  ft  Co.,  Detroit  Mich.* 

^M.  L.  FielMr.  Detroit,  Midi ^.. 

Jm.  E.  DaTie  ft  Ca.  Detroit,  Miob.*. . . . 
T.  H.  HJBchmaa  ft  Co^  Detroit,  Mloh. . . 
Vkiread,  Wmiene  ft  Co.,  Detroit.  Mioh 

CeiBa,  Deree  ft  Co.,  Chicago,  Ill.t 

Georae  W.  Edwards.  Detroit,  Micb.* . . . 
J-  P.  Doaaldaon  ft  Co..  Detroit,  Mich . . . . 
OeoffM  W.  Edwarda,  Detroit,  Mieh.* . . . 
J.  P.  DonaUeon  ft  Co.,  Detroit.  Mioh . . . 
^ool  Broo.,  De^t»it,  Mich 


S.  &  Praaton  ft  Co..  Chicago,  ni.t 

H.W.ae7moor,Saa)t8ce.  Marie.  Mloh.«.. 
E^D.JohMoii,8aiUtSte. Marie,  Mloh. 


GeomKaaap,  Saolt  8t& Marie,  Mich.*... 


Do 
Do 
Do 
Do 


ft  Greea,  Baalt  Bte.  Marie,  Mich.*. 


Snppliea. 


Hardware 

do 

Palnten' snppliea 

do 

do 

do 

Ship  chandlery 

do 

Leather  and  belting 

do 

do 

do 

Lomber 

do 

Coal 

Lathe-work per  hour. 

Planer^jrork do... 

Steam>hankBier  wwk do. . . 

Bolt-ontter  work do. . . 

Power-drill  work do... 


Approx- 
imate 
CotaL 


$149.24 
154.5] 
867.46 
372. 91 
888.03 
816.82 
203.60 
211.01 
249.78 
273.81 
2(}3.00 
66.24 
240.00 
250.00 
140.20 


Machine 
work. 


10.60 
.60 
.75 
.60 
.60 


*tsrnBnmude<1  ibr  acceptance.  t  Incomplete ;  no  bid  on  kerosene  oil. 

IlacoBplete  bid  on  flnt  three  items  at  leather  withdnwn ;  no  copy  of  letter  attached  to  proposal. 


I 
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Ahttraet  of  hid9  for  fumUhiHg  huiltUng  nuOeHaly  eleotrio-Ught  auppUM,  and  rtMer 
hwffen  for  opor€Aing  amd  oare  of  St,  Marrfo  FaUs  Canal,  Mtohi^an,  reotivood  amd 
on  September  11,  1886,  in  neoordanoe  with  advertiiement  dated  Attgnst  27, 1886. 


No. 


1 
1 

2 
3 
4 


MdaddimettfbMdfBB. 


K   D.   Johawni,  SmlU  Bto. 

]Carie,Hloh. 
Parker  Baaael  Hfaiing  Co., 

Saint  LoaU,lCo. 
WUliam  MTPorter,  Detroit, 

Mloh. 
Wettem  Xlactrio  Company, 

Cbicac«k  HI. 
E.  S.  Oreeley  &Co.,  ITew  York, 

N.Y. 

Geonee  W.  XdwarOa,  Detroit, 
Mioh. 


Artloles. 


Building  materials 

Electrio-llght  snppliee.. 

do 

do 

Rubber  valve-bnifon . . . 


1217.28 
109.60 
17L11 

isaoo 

90.00 
80.00 


Beoommeoded    fiir   actepi 


Do. 
Ineomplete;  noUdeaeahk 


Inoomplete ;  no  bid  on  u 

bmanea,  andmaeBfetapadi 
Xnoomplote ;  no  bid  on  glakei 

bmanea,  maicBeaipiMleaBi 

cablow 
Beoommended    Ibr 

ance. 


Abstract  of  bide  for- furnishing  timber  and  lumber  for  loch-gates  at  8L  Mont's  Falls  ComoI 
Michigan,  reoeivA  and  opened  on  Ftbruarji  11,  1887,  tii  accordance  nnih  adrer^semesii 
dated  January  12, 1887. 


Na 


•1 
2 
3 


Names  and  addresses  of  bidden. 


Weateryelt  4t  Dennis,  Detroit,  Mloh. 
Samuel  Brady,  agent,  Detroit,  Mioh. 
C.  J.  Lloyd,  Detroit,  Mloh 


a 

•5 

s 

5 

a 

O    rM 

|aS. 

lit 

0. 

^ 

< 

$M.50 

$24.50 

^^i 

67.60 

40.00 

2,»1.41 

64.90 

84.90 

8.13LI! 

*  No  witnesses  or«gnarantora.    Informalities  waived  and  reoommended  for  aoe^[itaiiee. 

Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operatimg  esi 
oare  of  canals  and  other  works  of  navigation  as  applied  to  operating  and  oare  of  Si. 
Marjfs  Falls  Canat,  MteMgan,  for  the  fiscal  year  ending  June  30,  1887. 


Date. 


1888. 
June  80 

14 


Ang*  6 


No.  of 
Tonoher. 


4 
6 

1-2 


Objeot  of  ezpenditnre. 


Pmrt4^fJyXy. 

T.  Qalvin,  secretary  and  treasnror,  repairing  10  valyes  of  operating 
machinery,  at  76  cents 

N.  Biseolora,  secretary  and  treasurer,  printing  blank  Ibnna  for  reoeiT- 
ing  proposals 

August, 
Fay-rolls,  Jnly ; 

1  superintendent,  1  month — 

1  clerk,  1  month 

Uaasistantsuperintendents,  2months,  at$]00 

1  engineman,!  month 

lengineman,  1  month 

2foTemen,  8month8,  at $76 

1  watchman,  1  month 

2watohmon,  2month8,  atf46 

2  lockmen,  2  months,  Ut  $60 

21ockmen,  1  month,  26  days,  at  $50 

lllockmen,  11  months,  at  $45 

1  carpenter,  270  hours,  at  26  cents 

iHcrubber,  60  hours,  at  16  cents 

Olaborers,  1,517 hours,  at  17| cents 


I7.N 


1SI.» 
IRN 

anil 

ISflill 

911  tl 
l»t* 

4t&<» 

€19 
19 
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ttaiement  of  expentUtureB  incurred  on  aooount  of  appropriaUon  for  operating  and 
oare  of  canals  and  other  works  of  navigation,  6<c.— Continaed. 


BipL  3 


Jtijn 


Ko.  of 
Tooichar. 


U2 


Ol^oot  of  ezpeBdltare. 


ikfL    • 


1 
1 


S 
4 
6 


1-2 


September. 
Pay-ioUa,  Angost: 

1  saperintundent,  Imontli •— -• 

1  olwk,  1  month*. 

2  assistant  sapoilntendents,  2  months,  at  $100 

1  engineman,  1  month 

looglnenum,  1  month 

2 foremen,  2  months.  at$75 

2watchmeii,  1  montA and 28 days,  at $90 • 

2  watchmen,  2months,  atfiS 

2]ookmen,  1  month  and  28|  days,  at  $00 

21ookman,  1  month  and  lOl  days,  at  $60 

lllookmen,  10  months  and  20  days,  at$45 

2diver8,17days,at$10 

1  carpenter,  237|  hours,  at  25  cents 

1  Rcrabber,  51  hoars,  at  15  cents .^ 

Olahorers.  1,502|  hours,  at  174  cents 

William  B.  Quinby,  president,  aavertisins  for  proposals  for  snppMes.. 

Charles  R.  Stuart,  advertising  for  proposals  for  supplies 

Georfie  H.  Smith,  hire  of  1  storage-room  ftom  July  1  to  September  80, 
1886  (both  dates  inclusive),  Smonths,  at  $100  per  year 

October, 
Pny-roUs,  September: 

1  superintendent,  1  month • 

Idwk,!  month , 

2  assistant  superintendents,  8  months,  at  $100 

lengineman,  1  month 

lengineman,  1  month 

2foremen,  2monthB,  at $75 

2  watchmen,!  month  and  27  days,  at  $50 

2  watchmen,  1  month  and  22  dAys,  at  $45 

2  lockman,  2  months,  at  $00 , 

2  lookmen,  2  months,  at  $50 

lllookmen,  10montlisand22idaysrat$45 

1  carpenter,  260  hours,  at  25  cents • 

Isembber,  40 hours,  at  15 cents ^ 

1  mason,  83f  hours,  at  80  cents 

6  hiborera,  1,4821  hours,  at  17^  cents 

1  laborer,  10  hours,  at  25  cents , 

H.  W.  Seymour,  18,114  feet^  B.  M.  (conmion  stock),  pine  lumber,  at  $12 
porM 

Qeorgs  Kemp : 

18  tons  (of  2,000  pounds)  anthracite  coal  (stove  siae),  at  15.65  per 
ton 

7  tons  (of  2,000  pounds)  anthracite  coal,  chestnut,  at  $5.50  per  ton., 
Hickler  AGroent 

18  hours  steam-hammer  and  forge-work,  at  75  cents 

28  hours  powerdrill  work,  at  00  cents • 

8hourspianerwork,at60cents 

11|  hours  lathe  work,  at  00  c«nts 

James  B.  Davis  A  Ck>. : 

1,000  pounds  white  lead,  at  $7,811  per  cwt 

100  pounds  red  lead 

25  pounds  chrome  green  at  10|  cents 

6  pounds  ult.  marine  blue,  at  17  cents 

SO  pounds  dry  Turkey  umber,  at  5|  cents 

10  pounds  American  yermiUion,  at  12  cents 

60  pounds  aUbastine  (green),  at  64  cents 

400  pounds  iron-ore  ptdut,  at  4}  cents 

IMM  gallons  linseed  oil  (raw),  at  40  cents 

100(1  gaUons  linseed  oU  (boUed),  at  43  cents 

10  gaUoosdamar -varnish,  at  $L35 

10  gallons  hard-oil  finish,  at  $1.50 

60  gallons  turpentine,  at  48  cents 

20gsUonsJapandrier,  at  OOcents 

510  gisllons  kerosene  oil,  at  lOtoents 

2doienpoaitbrushes(0.  K.jBUng),  at$8.25 

Idoaen  paint  brushes  (8-0  round,  "O'kaUn") 

*  doaen  sash  tools,  large,  at  85  cents 

I  doien  sash  tools,  small,  at  25  cents 

1  dosen  white-wash  brushes  (O^inch.), 

tdosen  eamels'-hair  brushes,  at  20  cents 
dosen  large  carriage  sponger 

J  doaen  packages  stove  polish,  at  48  cents 
only  kalsomine  brushes,  at  $1.67  each 

jlpounds  glycerine,  at  25  cents 

25  pounds  sal-soda,  atlicenis 


Amount 


$150.00 

150.00 

900.00 

90.00 

80.00 

150.00 

06.67 

00.00 

117.00 

82.50 

480.00 

170.00 

66.37 

7.66 

262.03 

4.82 

2.10 

25.00 


150.00 

isaoo 

200.00 
00.00 
80.00 

isaoo 

05.00 
7&00 

12a  00 

100.00 

488.75 

65.00 

6.00 

26ilO 

250.43 

2L60 

217.37 


101.70 
88.60 

18.50 

13.20 

4.80 

6.00 

73.12 

6.82 

2.63 

.85 

2.75 

1.20 

3.25 

10.00 

42.77 

43.34 

13.50 

15.00 

2a  80 

13.80 

53.55 

16.50 

&70 

.43 

.12 

0.56 

.10 

8.00 

.24 

8.34 

1.00 


L^ 
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Itemized  atatemeHi  of  expenditures  incurred  on  account  of  appropritUion  for  operaUm§ 
care  of  canals  and  otker  works  of  navigationy  etc. — Continnad. 


Date. 


1886. 
Sept  16 

Aag.  27 

Oct.     4 


Sept.   2 
Not.    4 


Oct.  4 
27 
28 

Sept.   6 


Naof 
Toaoher. 


8 


9 


1-2 


8 


6 


Ot^eet  of  expenditore. 


Oeto^M*— Continaed. 

jMoee  E.  Davis  St  Co.— Cootinued. 

1  box  window  glas»,  14b.T  20 

K.  Siaenlord,  secretary  and  treasurer,  adrertlslng  tor  *' Proposals  for 

supplies^' 

Oeorce  w .  Edwards : 

48  pieces  of  leather  20  iodiea  diameter,  i-ineh  thick,  at  $2.40 

12  pieces  leather  30  inches  diameter,  i-inch  thick,  at  $3.00 

2  pieces  sole  leather  24  inches  diameter,  atfS 

82  feet  leather  belt,  8  inches  wide,  at  08  cents 

68  feet  leather  belt,  7  inches  wide,  atSOoente 

27  feet  leather  belt,  4  Inches  wide,  at  23  cents 

Chas.  R.  Btaart,  adrertlBing  for  "Proposals  for  supplies" 


Nifvember.  ' 

Pay-roUs,  October : 

1  superintendent,  1  month ».. 

1  clerk,'l  month 

2  assistant  superintendents,  2  months,  at  $100 

I  enginemao,  Imonth » 

1  enginejaan,  Imonth 

2foremen,  1  month  and  20  days,  at  $75 

2  watchmen,  2  months,  at  $50 

2  watchmen.  2months,  at $45 

2  lockmen,  2  months,  at  $00 


2  lockmen,  1  month  and  261  days,  at  $60. 
11  lockmen,  10  months  ana  26  days,  a 


lays,  at$45 

2  divers,  6  days,  at  $10 

Icarpenter,  260 hours,  at 25 cents 

Iscrubbsr,  60 hours,  at  15 cents 

1  tinner,  12i  hours,  at  80  cents 

1  blacksmith,  13$^  hours,  at  80  cents 

Olaborers,  1, 475  hours,  at  17|  cents 

N.  Biaenlord,  secretary  and  treasurer,  advertising  ibr  "Proposals  for 

supplies" 

H.  W.  Seymour: 

1, 148  feet,  B.  M.,  common  pine  lumbor  (delivered),  at  $12  per  M.. .. 
George  W.  Edwards: 

1  dosen  rubber  valve-buiferB,  2  ft  laches  diameter,  I  inch  thick,  and 

|-inch  hole  in  center 

1  dosen  rubber  valve-buiferB,  64  Inches  diameter,  ^  Inch  thick,  and 

8-inoh  hole  in  center 

T.  B.  Eayl  &  Co. : 

1  dozen  B.  B.  wheelbarrows 

2 dosen  galvaoised-lron  pails,  at$4 

2  pounds  solder  (extra),  at  15  oents 

'  dosen  round  flies,  12  Inches  long,  at  $2 

dosen  half-round  flies,  12  Inches  long,  at  $182 ; 

dosen  flat  flies,  12  Inches  long,  at  $2 

ii  dosen  bastard  flies,  12  Inches  long,  at  $2.40 

1  dozen  flat  flnlshing.flles 

1  dosen  hand-saw  flMs 

1  dosen  flat  flies,  8  inches  long 

2  pounds  copper  rivets  and  burrs,  iinoh  long,  at  25  cents 

60  sheets  emery  paper,  No.  1,  at  $1  per  hundred 

100  sheets  sand  paper,  No.  1 

1  keg4d.  shingle  nails 

6  kegs  lOd.  nails,  at  $2. 05 

2kegs8d.  nails.  at$2.30 , 

IdosenB.  B.  shovels  (steel) 

2onlytapHx>oks,  |lnoli,at$l 

4  pound  tacks,  brass,  round  head,  at  $1 

2  pairs  strsp-hhiges,  8  Inches,  at  12|  oents 

2  only  soy  thes  and  snaths,  at$L20 

1  dosen  scythe  stones 

|dosen  Iron  garden-rakes,  at$2.80 

28poundsJessup'sOct.steel,  {Inch,  at  17  cents 

160  feet  1-inch  gas-pipe,  at  7  cents 

1  dosen  l-inch  elbown .' 

1  dosen  1-inch  unions 

Sdozen  1-inoh  T's,  at  $2. 80 
dosen  1-inoh  plugs,  at  80  oents 
dozen  1-inch  nipples 

2  only  hack-saws,  12  Inches,  at  86  cents 

2  dozen  packages  screws,  14  inches,  at  174  <»ntB  per  package 

1  dozen  packj^|es  screws,  2^  Inches,  at  88  cents  per  paoka^ 

1  dozen  packages  screws,  linoh,  at  18  cents  per  package 

1  dozen  packages  screws,  finch,  at  9  cents  per  package 

1  dozen  papers  brad  nails,  llnoh 

1  dozen  papers  brad  nails,  U  Inches 

1  dozen  papers  brad  nails,  l]  inches 


IISl! 

4fiLI 

e.( 

2BL< 
46L' 

6l) 
LI 


16110 


147.91 

100. 10 

MLiO 

uoLiO 

M.17 
48iiil 


7.M 
8.65 

4L8S 
!5&U 

8.81 

IX  n 


17.01 
&6I 
.31 
LH 
1.41 
].« 
3.81 
8.16 

.m 

L« 


2.80 

12.» 

4.81 

OlSO 

101 

.54 

.25 

146 

.» 

L4i 

191 

1191 

LOI 

L90 

LIS 

.15 

.65 

.12 

4.M 

IN 

LN 

LM 

LM 
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Biatememt  of  expenditures  incurred  an  account  of  appropriation  for  operating  and 
care  of  canah  and  other  works  of  navigation,  etc, — Continued, 


Ka.of 


Sapt.   6 


OljM^  of  expenditure. 


ObL     8 


Dec    a 


1-2 


JiroMm5«r— Continued. 

T.  R  Bayl  A  Co.— Continued. 

1  doMd  papers  brad  nails,  2  inches 

lopen-ffnte  stove,  Ko.  22 

2  onlv  fire  poto  and  flrrates  (for  No.  60  Garland,  1883), 

2  sets  mica,  at  $1. 75 

2ashpans  (No.  SO  Garland),  at  50  cents 

1  foot  rail  (Na  50  Garland) 

1  fire  pot  and  grate  (No.  25  Garland) .^..... 

1  ash  pan  (No.  25  Garland) 

1  set  tnmbuckles  (No.  25  Garland) 

1  foot  rail  (No.  25  Garland) 

1  set  mica 

10  pounds  stove  cement,  at  5  cents 

1  set  mica  (No.  4  Argand) 

George  W.  Edwards: 

Sbalesoaknm,  '* best," at $3. 00 

10  barrels  salt,  at  $L  51 

4doxen brooms  (extra  heavy),  at $2. Si 

501  gallons  lard  oil  (extra),  atSO  cents 

2  boxes  laundry  soap,  at  $4. 35 

2  cases  matches,  "Telegraph  "at  $1.25 

50  yards  unbleached  cotton,  at  6  cents 

10  yards  red  flannel,  at  35  cents 

542  pounds  white  cotton  waste,  at  0^  cents 

5  pounds  candle  wicking,  at  20  cents 

9    12  square  feet  lace  leather,  at  25  cents 

174  pounds  rubber  gasket,  ^inch,  at  22  cents 

1  li  pounds  cotton  packing  (white),  at  25  cents 

50  feet  li-inch  steam  hose,  6  ply,  at  82  cents 

1  dosen  scrubbing  brushes 

2  stove  brushes  and  daubers,  at  50  cents 

5|  pounds  mater  twine,  at  25  cents 

2  banels  lime,  at  $1.10 

in.  8.  Ensign,  20  feet  by  10  feet 

in.  a  Ensign,  12  feet  by  8  feet 


$3.86 


1ft 

14 
1 


Amount. 


Deembtr, 

Pay-rolls,  November : 

1  snperintendenti  1  month 

Iderk,  1  month 

2  assistant  superintendents,  2  months,  at  $100 

lengineman,  1  month 

lengineman,  1  month 

2foremen,  1  month  and  294  days,  at  $75 

2  watchmen,  2month8,  at $50 

2  watchmen,  2  months,  at  $45 

21ookmen,  2months,  at $80 

21ookmen,  2months,  at $50 

Ulockmen,  10  months  and  27|  days,  at  $45 

loarpenter,  2S2i  hours,  at 25 cents 

Iscrubber,  40  hours,  at  15 cents 

1  machinist.  20|  hours,  at  30  cents 

Itinner,  fthonrs,  at 25 cents 

B.  A.  Catton,  cashier : 

Expressage  on  1  box  of  official  books  and  papers  from  Sault  Ste. 

llarteto  Detroit,  Mich.,  190  pounds < 

Andrew  Jackson,  clerk : 

Traveling  expenses  ftom  Sault  Ste.  Marie  to  Detroit,  Mich 

E.  D.Johnson; 

298  feetB.  M.,  white  pine,  at  $16  per  K 

258  feet  B.M.,  white  pine,  at  $12  per  M -. 

168feetB.M.,  white  pine,  at  $15  per  M 

1,241  feet  B.M.,  white  pine,  at  $12  per  M 

225 feet B. M., dressed  pine,  at$18perM 

1,100  0MtB.M.,  rough  boards,  at  $14  per  M 

1,800  liMt  (fhce  measure)  pine  floorin$r,  2|  inches  wide,  at $30  per  M 

252feetdressedbattens.  at  $18perM 

838  linear  feet  casing,  at$30per  M 

ISO  linear  feet  8*inch  molding,  at  24  cents 

1,800  feet  B.M.,  dressed  boards 

12,800  pine  shingles  (sawed),  at  $4.2SM 

8  i'Uf^t  window  sash,  18  inches  by  28  inches  glaxed,  at  $2.80 

4  pairs  wrought  butts,  4  inches  by  4  in<^es.  at  20  cents 

3  DTonse  latches,  at  $1.50 

2dead  locks.  3  inches  by  5 inches,  at  $1.25 

3bronzesaan fksteners,  at 35 cents 

10  wardrobe  looks,  at  75  cents 

8  dosen  ooat  and  hat  hooks,  at  25  cents 

1,000  red  bricks 


$0.78 

moo 

7.80 

3.50 

1.00 

2.25 

1.75 

.40 

.85 

2.00 

LOO 

.50 

L75 

11.70 

15.10 

1L40 

25.25 

&70 

2.50 

3.00 

3.50 

51.49 

1.00 

3.00 

3.80 

2.88 

31.00 

1.75 

1.00 

1.M 

2.20 

l&OO 

8.00 


150.00 
150.00 
200.00 

90.00 

80.00 
148.75 
100.00 

90.00 
120.00 
100.00 
491.25 

83.12 
8l00 
«.05 
1.25 


7.80 

18.00 

4.14 

3.07 

2.34 

14.89 

3.80 

15.40 

39.00 

4.03 

9.99 

2.92 

20.00 

51.00 

&40 

.80 

4.50 

2.50 

l.Oi 

7.50 

1.50 

12.00 


2236     REPORT   OP   THE   CmEP   OP   ENGINEERS,  U.  S.  ARMY. 

Itemieed  atatement  of  expendUures  incurred  on  account  of  appropriation  for  opeiaftAf  mmd 
care  of  canal*  and  other  worke  of  navigation,  etc.---Contitined. 


Date. 


1886. 
D«o.     1 


31 


1887. 
Jan.     4 


31 


Fell.    8 


Kaof 


3 


2 


OlijMt  of  expenditnro. 


llMemftar— Coniinned. 

IE.  D.  Jdhnaon^^oiitiiiQccL 

5  barrela  lime.  at$l 

Cartage  on  7,338  feet  lumber,  at  60  cents  per  IC 

Geom  HTSmith: 

Hire  of  1  Htonmre>room  in  Detroit,  Miob.,  fh>m  October  1  to  Decern* 

ber  81, 1886  (botb  dates  indosive),  8  months,  at  $100  per  year 

Andrew  Jaokaon : 

Services  as  clerk  flrom  December  1  to  December  31, 1886  (both 
dates induslTe),  beingl  month 


•5w«6 
3.66 


Jantuuy, 
Pay*rolI,  December,  1880: 

1  soperintendent,  1  month 

2  assistant  saperintendents,  2  months,  at  |100 ■ 

leng;inenian,  1  month ^ 

lengineman,  10  days,  at  $80  per  month 

a  foremen,  20  days,  at  #76  per  month 

2  watchmen,  20  days,  at  $60  per  month ■ 

8  watchmen,  1  month  and  10  days,  at  $15 

aiookmen,  20  days,  at  $00  per  month ;. 

21ockmen,  10  days,  at  $50  per  month 

lllockmen,  8  months  and  0  days,  at  $45 

2diTer8,l|dayB,at$10 

Andrew  Jackson,  services  as  clerk  from  Janoary  1  to  January  81, 1887 

(both  days  inoInded),beinKl  month • 

Pay-roll,  Jannary,  1887,  office  superintendent  engineer,  Detroit,  ICich. : 

a  clerks,  2  months,  at  $175 

1  clerk,  1  month 


15QL60 


ISOiOi 


80.60 


1  copyist,  1  month 

1  ofBce  attendants,  1  month. 

1  messenger,  1  month 

1  Bombbw,  1  month 


^        „  ,  JVftruory. 

Pay-roll,  Jannary,  1887; 

1  superintendent.  1  month 

2  assistant  sapenntendenta,  2  months,  at  $100 

1  ensineman,  Imonth - 

1  wMchman,  1  month 

Thomas  Williamson,  Manager  Detroit  Free  Press  Printing  Company, 
800  copies  of  specification,  etc,  for  famishing  timber  and  lumber 
for  lock-gates  at  St.  Mary's  Falls  Canal,  Michigan 

Andrew  Jackson,  servicee  as  clerk,  from  February  1  to  February  28, 
1887  (both  dates  indosive),  being  1  month 


Mar.    4 

1 

15 

2 

15 

8 

31 

4 

6 

April  5 

1 

March. 
Pay-roll,  February,  1887 : 

1  superintendent,  Imonth 

2  assistant  superintendents,  2  months,  at  $100 

lengineman,  Imonth 

1  WKchman,  Imontii , 

S*.  Eisenlord,  secretary  and  treasurer  The  Detroit  Free  Press  Com- 
pany, inserting  advertisement  for  timber  and  lumber  0  times 

T.  G.  Russell,  treasurer  Parker-Rossell  Mining  and  MannflMstaring 
Company : 
1|  dozen  bright  globes,  14  inches  in  diameter,  at  $12 

1  dozen  ground  globes,  12  inches  in  diameter 

6.000  carbons  (copper  coated),  at  $13.50 

400  feet  electric  light  cable,  at  0  cents 

2  only  dust  brushes,  at  25  cents , 

I  dozen  cut-out  switch  magnetic  spools 

George  H.  Smith,  rent  of  one  storage-room  in  Detroit,  Mich.,  from 
Jannary  1  to  March  31, 1887  (both  days  inclusive),  being  3  months, 
at  $100  per  year 7^. 

Andrew  Jackson,  services  as  derk  from  March  1  to  March  31,  1887 
(both  days  inclusive),  being  1  month 

A-prUm 
Pay-roll,  March,  1887 1 

1  superintendent.  1  month - 

2  assistant  superintendents,  2  months,  at  $100 

1  enginenum,  1  month 

1  engineman,  24  days,  at  $80  per  month 

2  foremen,  12|  days,  at  $75  per  month 

2  watchmen,  15  days,  at  $50  per  month 

2  watchmen,  one  month  and  3|  days,  at  $45 

2  lockmen,  1  month  and  2  days,  at  $60  per  month 

21ockmen,  16  days,  at  $50  por  month 

9  lockmen,  2  months  and  11  days,  at  $45 "'** 


60166 
46161 
SL66 
14&S6 
15.66 

156.00 

SS0L6I 

160.  M 

SSl« 

5&60 

86.60 

160 


150160 

SO0L6O 

06.06 

4Sl00 


12.3! 
150.60 


156.00 

aooioo 

60.00 
4&00 

1.84 


18.00 
1100 
8L00 

24.00 
.50 

30lOO 


9&00 
150LOO 


isoloi 
moo 
oaoo 

6i0» 
SL2S 

50.S5 

04.JI 
2604 

1060 
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atatemeiti  of  eJtp&nditurea  incurred  on  (iccount  of  appropriaUon  for  operating  and 
care  of  canaU  and  other  works  of  navigationy  etc — Continaed. 


Ii|r.  21 


n 


i^  ft 


Koiof 


1 
2,3 


1,2 


1,2 


a 

4 


Otjeot  of  ezpeaditnie. 


ilprit— Coiitiniied. 
n.  L.  Wilton: 

12  oatK>at  fiber  inBolation,  «t  35  cents 

12  •mall  dial  carbons 

Postage  op  above,  Detroit  to  Sault  Ste.  Marie,  Mioh 

May, 

Andrew  Jackson,  servicos  as  clerk  from  April  t  to  April  10, 1887  (both 

days  InclosiTe),  bolng  10  days,  at  $L')0  per  month • 

Pay.roUs,  April.  1887: 

1  saperintendent,  1  month • 

2  assistant  snporintendents,  2  months,  at  $100 

len|(ineer,  1  month 

1  engineer,  1  month 

2foremen,  lmonthand24i  days,  at|75 

2  watchmen,  1  monUi  and  23  days,  atOM 

2  watchmen,  1  month  and  20|  days,  at  $45 , 

21ockmen,  1  month  and  29  days,  at  $60 

21ockmen,  2months,  at $50 

Ulockmen,  10  months  and  12  days,  at  $15 

1  carpenter,  235honrs,  at  25  cents 

aiaborers,  156^  hours,  at  17|  cents 

Hiokler  AGreon: 

50  hoars'  work  on  lathe,  at  00  cents 

10  hoars' work  with  drill,  at  00  cents 

Slil  hours'  work  on  planer,  at  00  cents 

Andrew  Jackson,  clerk,  traveling  expenses  from  Detroit  to  Sanlt  Ste. 
Marie,  Mich 


Amoont. 


June, 
Fay>rolla,  May: 

1  saperintendent,  1  month 

1  derlL  Imonth 

2  assistant  saporintendents,  2  months,  at  $100. 
2  foremen,  2months,  at$75 

1  engineman,  1  month 

lenglneman,!  month 

2  watchmen,  1  month  and  20  days,  at  $50 

2  watchmen,  2  months,  at  $45 

21ockmen,  2  months,  at  $60 

21ookmen,2months,  at$50 

11  lockmen,  10  months  and  28^  days,  at  $45.... 

1  carpenter,  255  hoars,  at  25  cents *.... 

Iscrabber,  40  hoars,  at  15  cents 

2  teams,  80  hoars,  at  40  cents 

1  tinner,  7  hours,  at  28|  cents 

7  hUborers,  1,049|  hours,  at  17A  cents 


Jidy. 
Pa^-ioUa,  June: 

1  superintendent.  1  month 

2  assistant  superintendents,  2  months,  at  $100 

Iderk,  Imonth ^ 

1  engineman,  1  month 

1  engineman,  Imonth 

2fi>remen,  1  month  and  29  days,  at  $75 

2  watehmmi,  Imonth  and 244* days,  at $50 

2  watchmen,  2months,  at$i5 

S  lockmen,  2  months,  at  $00 

2  lockmen,  2  months,  at  $50 

Ulockmen.  10  months  and  24|  days,  at  $45 

1  foreman,  4  days,  at  $75  per  month 

Icarpenter,  260  hours,  at  25  cents 

1  scrubber,  40  hours,  at  15  cents 

1  tinner,  15^  hours,  at  25  cents 

12  laborers.  2,762|  hours,  at  17|  cents 

George  H.  Smith,  rent  of  one  storage*ioom  in  Detroit,  Mich.,  from 
April  1  to  June  30, 1887  (both  days  inclusive),  being  3  months,  at  $100 

ELWrSejinonr,  Kooo  feet,*B.'M.,  common  pine  boiu^'dieliTwed'ai' 
eaBal,at$12M .7. 


Total. 


$4.20 
.00 
.15 


50.00 

150.00 

200.00 

00.00 

80.00 

136.25 

88.38 

84.75 

ll&OO 

100.00 

468.00 

58.75 

27.37 

30.00 

0.00 

19.09 

aoo 


15a  00 

150.00 

200.00 

150.00 

00  00 

80.00 

98.83 

90.00 

120.00 

100.00 

482.75 

63.75 

6.00 

12.00 

L99 

28&65 


150.00 

200.00 

150.00 

90.00 

80.00 

147.60 

90.83 

90.00 

120.00 

100.00 

486.75 

10.00 

65.00 

600 

8  81 

483.43 


25.00 

00.00 

2^138.92 
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K  K3. 

DRY-DOCK  AT  ST.  MARY'S  FALLS  CANAL,  MICHIGAN. 

There  is  nothing  to  add  to  the  sabject-matter  of  preceding  reports  io 
regard  to  this  work  beyond  the  fact  that  the  constrnction  of  the  coffer- 
dam inclosing  the  site  of  the  proposed  lock  at  St.  Mary's  Falls  Canal 
has  reached  that  stage  which  renders  necessary  the  tracing  oat  of  the 
walls  of  the  old  lower  lock,  and  therefore  all  projects  aiming  at  con- 
verting the  old  State  locks  into  a  dry-dock  mast  be  considered  as  dis- 
posed of. 

The  proposition  to  locate  a  dry-dock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever;  but  if  it  shoald  be  decided 
to  do  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
the  area  transferred  from  the  Fort  Brady  military  reservation  to  the 
canal  reservation,  is  the  least  objectionable. 

Amount  (estimated)  reqalred  for  the  oonstraction  of  a  dry-dock  at  the  point 

indicated $323,8?i 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1889.     150, 000 

which  shoald  be  added  to  the  $65,000  (more  or  less)  which  it  is  nnder 
stood  the  State  of  Michigan  holds  in  readiness  to  transfer  to  the  United 
States  for  the  pnrpose  of  constrncting  a  dry-dock  at  St.  Mary's  Falls 
Canal. 


K  K  X. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  ST.  MARY'S  RIVER,  MICHIGAN. 

The  original  estimates  for  thia  improvement  were  based  apon  a  proj 
ect  for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  prescDt 
navigable  channel  of  St.  Mary's  Biver  at  Sagar  Island  Bapid^  (about 
24  miles  below  the  canal),  throagh  these  into  Hay  Lake,  and  then,  by 
way  of  the  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
the  foot  of  Sagai>  Island,  *thas  saving  a  distance  of  11  miles,  and  obtain- 
ing a  roate  which  it  is  practicable  to  so  mark  with  lights  as  to  be  navi- 
gable at  night,  a  condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
sabseqaently  modified  to  increase  the  depth  to  J  9  feet,  and  this  has 
been  farther  increased  to  20  feet. 

The  estimated  cost  of  the  present  project  is  92,659,115,  snbject,  how- 
ever, to  change  shoald  aaexpected  difficalties  be  developed  daring  the 
progress  of  the  work. 

Three  appropriations  have  been  made  for  the  work,  as  follows : 

By  act  of  Congress  passed  Angust  2, 1882 $300,000 

By  act  of  Congress  approved  July  6,  1884 1^,000 

By  act  of  Congress  approved  August  5,  1886 150,000 

Total.-.- 475,000 

The  improvement  natnrally  divides  into  three  parts.  Beginning 
with  the  ap-stream  part  they  are 

(1)  Channel  throagh  Sagar  Island  Bapids. 

(2)  Ohannel  throagh  Middle  Keebish. 

(3)  Channel  at  Sailor's  Encampment. 

Except  a  few  test-pits  at  Sagar  Island  Bapids,  the  work  of  excava- 
tion has  thas  far  beea  prosecated  only  at  Middle  Keebish  and  Saflor^:) 
Encampment,  and  daring  the  past  year  at  Middle  JBTeebish  only.    Ko 
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diiicalty  coDoemiog  right  of  way  existed  at  either  locality,  bat  the 
channel  at  Sagar  Island  Bapids  mast  for  a  portion  of  the  distance  pass 
through  private  property,  and  provisioQ  should  be  made  in  the  next 
i^ropriation  bill  for  acqairing  title,  in  order  that  the  work  may  not 
m  delayed.  If  absolute  title  in  fee-simple  is  insisted  upon,  this  will  be 
aooiewbat  costly,  probably  $10,(NI0  for  a  strip  400  feet  wide.  If  simple 
light  of  way  will  sattsfy  the  Government,  this  can  be  obtained  at  a  nomi- 
mI  prioe.    I  recommend  the  former,  however. 

Tba  following  is  a  statement  of  the  progress  made  in  the  excavation 
of  Hay  Lake  Channel  from  the  beginning  to  the  30th  June,  1887 : 

In  1883  several  test-pits  were  dug  in  Sugar  Island  Hapids,  but  since 
10  soondings  for  estimates  have  been  taken  here ;  scow  measurement  is 
aeoeaaarily  given. 

OONTRAOTS,  ETC. 

Cubie  yards, 
biuik  measure. 
Middle  Neebieh : 

Fobinsiy  88, 1883 201,080 

aeptember  5,  1884 59,411 

May  18,  1885 58,583 

Experimental  work  (drill  and  diedge) 36,113 

Tert-f^itB,  BagMT  Island  Bapida  (scow  roeaBiiie) 1,160 

AiSulor'sEnoampment 6,644 

Total 362,991 

PBB8ENT  CONDITION  OF  OHANNBL  THBOTTOH  MIDDLE  NEEBISH. 

The  latest  soundings  show  that  all  of  the  sections  have  a  depth  of 
wster  of  more  than  16  feet  in  some  parts,  and  that  all  but  145  sections 
haye  a  depth  of  more  than  19  feet  But  these  depths  are  generally  for 
only  very  narrow  widths. 

Daring  the  fiscal  year  operations  have  been  carried  on  under  contracts 
a«  follows: 

(1)  With  Hiekler  &  Green^  contract  dated  May,  18, 1885.  Although 
tke  eoBtmet  was  terminated  June  30, 1886,  as  reported  in  the  last  an- 
]|«slrq[M>rt,  it  was  not  dosed  until  August  9*  The  total  amount  exca- 
vated under  this  oontract  was  65,128  cubic  yards,  but  only  58,380  cubic 
yaids  were  paid  for,  the  remainder  having  been  excavated  beyond  the 
CQQtraet  limits  and  therefore  not  included  in  the  estimates.  At  thecon- 
tnct  priee  of  89  cents  per  cubic  yard  the  sum  paid  was  $51,913.70. 

(2)  With  Hiekler  &  Green,  contract  dated  December  24,  1886,  for 
eiesvatioii  at  Middle  Neebish,  at  $1.95  per  cubic  yard.  This  oontract 
it  ftr  a  channel  20  feet  deep  and  300  feet  wide  at  bottom,  beginning  at 
gross  section  509,  and  extending  down-stream  as  far  as  the  available 
finds  will  permit.  The  contractors  have  had  three  dredges  at  work 
asoe  Msiy  12, 1887.  They  have  erected  a  house  for  the  manufacture  of 
eiplosivesj  steoan  ice-house,  and  have  added  to  their  plant  anew  drill- 
mw  carrying  two  steam-drills.  Much  excavation  has  been  done  under 
tUs  contract,  but  no  estimate  has  yet  been  made  for  payment,  because 
the  eonttaotor  is  not  entitled  to  payment  until  the  full  depth  is  attained. 

(3)  With  Williams  &  Upham  for  a  dredge,  tug,  and  two  dump-scows, 
9i  a  rate  of  $8  per  hour  of  actual  work,  contract  dated  August  13, 
ML  This  contract  was  terminated  with  the  close  of  the  working  sea- 
iQBof  1886. 

Altogether  the  following  plant  was  used  on  the  work  during  the  fis- 
cil  year,  vis : 

One  tug,  one)  drilLscow  (with  single  drill),  and  one  quarters-boat  be- 
hmging  to  the  Government.  A  dredge,  tug,  and  two  dump-scows  under 
the  wOhams  &  Upham  contract,  and  one  drill-scow  (with  double  drill), 
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three  dredges,  three  tags,  six  damp-scows,  two  wood-scows,  and  one 
coal-scow  under  the  Hickler  &  Green  contract 

The  tag,  drill-scow,  and  qaarters-boat  belonging  to  the  CtovemmeDt 
were  calk^,  paints,  and  pat  ia  good  repair  daring  April  and  May,  1887. 

Experimental  drilling,  blasting,  and  dredging  in  Middle  Neebish  were 
continned  daring  the  working  season  of  1886.  Work  with  the  drill-soow 
began  May  11,  and,  with  bat  two  delays,  extended  to  November  15. 

The  area  drilled  and  blasted  was  about  35  feet  wide  between  eroes- 
sections  544  and  644  and  loDgitndinal  sections  17  and  21.  The  holes 
were  drilled  to  a  grade  of  23  feet,  and  were  5  by  6  feet  apart  The 
depth  of  the  holes  varied  from  6  to  ^  feet,  but  were  generally  about 
8  feet  deep.  The  number  of  working  days  was  127;  holes  drilled,  1,343; 
number  of  exploders  used.  1,470;  and  tiie  amount  of  powder,  5,291| 
pounds  of  Hercules  Ko.  2.  The  average  per  day  was  ten  holes,  42 
pounds  of  powder,  and  11^  exploders. 

At  one  place,  on  account  of  a  seam  in  the  rock,  23  feet  below  the  sar- 
face  of  the  water,  through  which  the  force  of  the  explosion  was  wasted, 
it  was  found  necessary  to  redrill,  carrying  the  holes  only  to  21}  feet, 
thus  obtaining  satisfactory  results. 

The  cost  of  operating  the  drill-scow  and  tug  was  $6,798.24,  or  $53.53 
per  day. 

The  dredge  under  contract  by  the  hour  worked  on  the  blasted  area 
849^  hours,  at  a  cost  of  $6,792.53,  and  excavated  7,590  cubic  yards 
(scow  measurement)  of  sandstone  rock.  The  cut  was  made  as  deep  as 
possible,  giving  from  20}  to  22}  feet  of  water.  From  soundings  taken 
in  November,  the  bank  measurement  above  the  20-foot  grade  was  found 
to  be  5,911  cubic  yards ;  and  one-half  the  amount,  between  20  and  21 
feet,  was  ascertained  to  be  352  cubic  yards,  thus  making  a  total  of  6,263 
cubic  yards  under  our  method  of  estimating  for  contract  work.  The 
amount  of  scow  measure  exceeded  the  bank  measure  by  21}  per  cent 
The  cost  for  dredging  was  $1.08}  per  cubic  yard,  bank  measure. 

The  cost  for  drUling  and  blasting  having  been  $6,798.24,  the  total 
cost  for  excavating  6,263  cubic  yards,  bank  measure,  was  $13,690.79,  or 
$2.17  per  cubic  yturd.  The  dredge  was  also  employed  l,336|f  hours,  at 
a  cost  of  $10,695.73,  in  widening  the  100-foot  channel  between  sections 
490  and  841.  As  no  blasting  was  done,  the  depth  of  the  cut  varied  from 
13  to  22  feet.  The  total  excavation  was  15,715  cubic  yards,  scow  meas- 
ure, or  10,068  cubic  yards,  bank  measure,  above  the  20-foot  grade.  In 
this  instance  the  scow  measure  exceeds  the  bank  measure  by  56  per 
cent    The  cost  of  dredging  was  $1.06  per  cubic  yard,  bank  measure. 

From  an  examination  of  the  work  already  done,  it  is  estimated  tiiat 
for  a  channel  300  feet  wide,  between  cross-sections  500  and  850,  about 
two-fifths  of  the  material  will  have  to  be  blasted,  the  remaining  three- 
fifths  being  dredgable  without  The  cost  per  cubic  yard,  Iramk  meas- 
ure, for  the  season's  exx)erimental  work  was  $2.17  and  $1.06,  respect- 
ively, the  average  being  $1.50  per  cubic  yard. 

The  cost  per  yard  for  making  the  cut  of  fall  width,  as  we  are  now 
doing,  is  somewhat  less  than  it  would  be  in  making  a  series  of  parallel 
cuts.  Moreover,  no  account  was  made  of  the  side  slopes  which  would 
be  necessary  on  the  last  side  cuts  of  a  300-foot  channel. 

These  items  are  considered  as  an  offset  to  the  reduced  cost  that  might 
result  from  a  larger  drill  plant,  etc.  As  ridges  will  be  left  in  making 
wide  cuts,  it  is  estiniated  that  it  will  add  20  per  cent  to  the  first  cost 
to  ^'  clean  up  "  the  bottom  to  a  20-foot  grade,  thus  making  the  final  cost 
$1.80  per  cubic  yard. 

The  following  is  a  statement  of  the  cost  of  the  experimental  work  of 
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Ithe  sandstone  rook  in  the  Middle  Neebish  daring  th&past 
uSi  viz: 


Experimental  work. 


BiMted  and  eonping 

do 

Blasted 

do 

Sorting 


Cnbic 

yards,  bank 

measure. 


6,850 
2,091 
2,600 
6,268 
10.068 


28^772 


Cost  per 
oabioyard, 


$L84 
1.47 
8.61 
2.17 
LOO 


L68 


Total  eost 


$8,918.65 

4,887.23 

6,624.54 

13,500.77 

10.685.73 


44.126l02 


i: 
/V 


i 


•—.^x 


of  the  work  of  1885  and  1886  costing  $2.51  and  $2.17  per 

^tively,  was  where  the  softer  material  had  been  removed,  so 

rock  requiring  blasting  there  was  from  14  to  19  feet  of 

\j  of  oonrse,  made  the  cost  per  yard  greater  than  where 

ift  and  hard  materials  were  indaded.    The  average  cost 

closely  with  that  estimated  for  the  300-foot  channel. 

Pop  soitth  quarter  op  SOO-poot   ckannel   xHsouan 

HIDDLE  ITEEBISH. 

^gs  have  been  made  over  an  area  100  feet  wide  and  12,740 
kn  the  south  side  of  the*  present  channel  in  Middle  Neebish. 
~  igs  were  made  in  the  same  manner  and  with  the  same 
of  preceding  surveys  (described  at  page  1837,  Annual  Be- 
le  Chief  of  Engineers,  1883).  This  completes  the  surveys 
for  a  channel  300  feet  wide  through  Middle  !N'eebish. 

Qld^StlBVET  OF  BOUTES  THBOTT6H  SUOAB  ISLAIO)  BAPIDS. 

ion  of  the  data  previously  existing  showed  that  the  choice  of 
[>ugh  Sugar  Island  (or  Little)  Bapids  was  practically  limited 
indicated  upon  the  accompanying  sketch,  where  they  are  re- 
designated Boute  No.  1  and  Boute  I^o.  2. 
tary  surveys  to  obtain  the  data  to  enable  us  to  choose  be- 
)m  were  begun  in  1885.    A  system  of  triangulation  was  started 
ingulation  Station  14,  survey  of  1879  (Topsail  Island),  and 
^^  ttion  Station  4,  survey  of  1872.    This  was  carried  through  the 
hus  ■iown  to  Six-mile  Point,  in  Hay  Lake.    Ten  tripod  stations  were 
id  marked  by  stones  placed  3  feet  under  ground.    The  angles 
mred  with  a  Pistor  &  Martin  transit  and  the  triangles  com- 
As  opportunity  offered  during  1885  and  1886  both  routes, 
rer  obstructed  by  brush,  were  cleared  for  a  width  of  400  feet, 
idings  below  water-surface  and  levels  above  were  taken  on  Boota 
ret  an  area  24,000  feet  long  and  400  feet  wide,  and  on  Boute 
^over  an  area  of  the  same  width,  but  200  feet  longer.    Cross-sec- 
m  the  former  were  located  50  feet  apart  and  on  the  latter  100 
Soundings  were  taken  at  every  10  feet  on  each  section,  or  nearly 
in  all. 
[July,  1886,  two  lines  of  tamarack  stakes  were  driven  400  feet 
the  consecutive  stakes  on  each  line  being  500  feet  apart.    The 
of  each  stake  was  determined  by  transit  intersections  from  two 
stations.    Eight  men  were  engaged  on  the  survey,  viz,  1  assistant 

,  1  subinspector,  and  6  laborers, 
soundings  were  located  as  follows,  viz : 

^  Bide  lines,  each  500  feet  long  and  one-fourth  inch  in  diameter, 
rhieh  were  fasteneil  cedar  corks  at  intervals  of  50  feet,  were 
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Stretched  between  consecutive  stakes  on  the  side  lines.    Two  small  | 
boats,  in  each  of  which  were  two  men,  were  anchored  at  coriespoai 
corkii  on  the  side  lines.    A  steel  wire,  one-eighth  inch  in  diameter,  wl 
was  tagged  every  10  feet  for  400  feet,  was  stretched  between  the  si< 
boats,  and  then  the  soundings  were  taken  from  a  third  boat,  with  si 
sounding-pole  24  feet  long,  at  each  tag  on  the  cross  line. 

Water-gauge  readings  were  taken  quarter-hourly  at  gaugefs  opposite 
the  work.  Six  gauges  were  established  from  the  head  to  the  foot  of  the 
rapids.  Six  days  of  quarter-hourly  readings  were  taken  at  the  six 
gauges  and  the  gauge  on  the  northeast  pier  below  the  locks  at  St 
Mary's  Falls  GancJ.    The  results  are  given  in  the  following  table,  viz.: 


Bate. 


18M. 

September  24,  *.m 

September 24,  p.m 

September  2S,  a^m 

September  26,  p.m 

October  21,  a.m 

Ootober21,  p.m 

October  22,  a.m 

Ootdber22,  p.m 

October  28,  a.m 

October28|  p.m 

October  80,  ft.m 

October 30,  p.m 

Same 

Hean  of  fall  between  northeast 
pier  and  the  several  gaagos 

Kean  of  fhll  between  saocessive 
£augee 


Fall  of  the  water's  snrftMse  between  the  gange  on  northeast  piar 
and  the  aeveral  ganges  at  Sngar  island  Bapid& 


K.E. 
Pier. 


0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 

0.0 


FteL 

-0.051 

-0.041 
—0.043 

■0.047 
>-0.038 
—0.047 
-0.050 
—0.050 
-0. 046 
-«.043 

-0.040 
1-0.032 


-0.628 
-0.044 


-0.044 


■0.467 
■0.388 
—a  493 
—0.438 
—0.668 
—0.487 
—0.546 

■~0-660 
l4).&38 
—0.504 
-0.479 
—a  531 


-&0B4 
—0.607 


-4).  463 


-4.467 
—0.420 
-0.624 
I— a  470 


■0.481 
■O.607 
—0.500 
—0.506 
—0.620 
-0.514 
—0.535 


L850 
).632 


.025 


616 
436 

576 
—0.607 
—0.626 
—a  536 
-0.666 
-0.640 
L635 
—0.657 
—0.654 
—0.676 


-6w030 
-0.677 


—0.046 


684 
M>.444 


.533 
—0.655 
—0.564 
-0.686 

L659 
660 
-0.688 
-0.584 
—0.601 


I— 7.aoo 

-O.60O 


-a  023 


•0.672 
■0.608 
—0.738 


—0.783 
-0.744 
-0.7» 
-0.763 
I-O.660 
■0.679 


-&146 
-0.679 


079 


■6.813 
■0.797 
■0.K61 
0.814 

1—0.80 

-0.719 
-0.731 


321 


i.m 


A  bench-mark  was  established  near  each  gauge,  and  eight  bench- 
marks were  established  on  the  islands  and  alongside  of  Boute  No.  L 
The  elevations  of  these  bench-marks  were  determined  by  duplicate 
lines  of  precise  levels,  and  are  as  folio ws,  viz : 


Benoh-marks. 


F,  on  lock'Wall 

A 

a 

14 

K.  S.  Wheeler's 

B 

13 

C 

D 

12 

S:::::::::::::::;;::::;;;::::::::::::::::::::::::::::::;:;:::;::::::: 

11 .* 

H 

I 

K 

L 

M. 

N 

v""v\".v"'i r • "^-^^^ 

i6i™J*''jr*j!i""!!i™ri«-rjJiii"jii;!r"j"ji"i!iiiii!ii"ii 


Eleyatlon 

above  canal 

datom. 


FmL 
120.154 
101.004 
102.083 
100.242 

99.908 
103.730 
100.548 
102.996 

99.823 
101.189 

98.442 
102.794 
111.466 
100.637 
101.443 
102.898 
106.278 
102.687 

89.937 
101.973 
102.651 

90.887 


aboTemesD 

tide  at 
New  York. 


606.^ 
687. 7?l 
687.99 
58&U2 


586. 4» 


6SSl«I 
587.099 
664.312 
6K.CM 

S97.es 

661  SOT 

587.313 


SSLItf 
588.557 
68S.W7 
687.813 
68&521 
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.  All  the  souodings  have  been  reduced  to  a  uniform  water-surface  20 
Ibk  above  a  grade  line^  the  elevation  of  the  various  parts  of  which  are 
■follows,  viz: 


CroM-sectloDB. 


Oto  70 

'^toUO 

110  to  ISO 

150  to  190  ., '. 

190  to  230 

230to350 -. 

0  to  140,  angle  below  Vreohette*8  Creek 


Elevation 

of  grade  iioe 

abore  canal 

datam. 


77.9 
77.6 
77.6 
77.4 
77.8 
77.2 
77.1 


Sounding  was  begun  August  6  and  completed  October  9, 1886. 

The  oomputations  have  bsen  made  for  channels  of  20  feet  deep  a^nd 
MO  feet  wide,  with  side  slopes  of  2  horizontal  to  1  vertical. . 

Od  Boute  ISo.  1  the  amount  of  excavation  for  such  a  channel  would 
}fb  2,052,848  cubic  yards,  and  the  estimated  cost  of  the  whole  route 
bonld 


|UGd|^848  cnbio  yards  excavation,  at  15  cents $307,927 

n  linear  feet  of  pier,  for  shattlDg  off  aide  channels,  at  (40 24, 000 

JbU  15  per  cent,  for  purchase  of  right  of  way,  contiDgenoies,  etc 49, 789 

Total 381,716 

The  amount  of  excavation  on  Boute  I^o.  2  would  be  1,954,499  cubic 
Jttds,  exclusive  of  an  area  300  feet  by  800  feet  at  the  upper  end,  over 
winch  soundings  were  not  taken. 

The  estimated  cost  for  this  route  is  as  follows,  viz : 

V954,300  cable  yards  dredj^lng,  at  15  cents .  |293,175 

todring  area  300  by  800  feet 15,000 

iUOO  linear  feet  pier  at  apper  end,  at  $32.50 48,750 

96^  enbio  yards  stone  filling  for  back  of  pier,  at  40  cents 14,222 

Dnd^g  for  piers 3,000 

!  no  hnear  feet  pier  for  shutting  off  side  channels,  at  $40 24,000 

JM 15  per  cent,  for  purchase  of  right  of  way,  contingencies  etc 59,722 

Total 457,869 

ISie  advantages  of  Route  Fo.  1  are : 

(1)  It  is  straight  throughout. 
,    (2)  The  estimated  cost  is  $76,153  less  than  by  the  other. 
I    (3)  It  is  2,000  feet  shorter  from  where  the  two  routes  separate  above 
;  XqKail  Island  to  their  junction  below  the  rapids. 
!    (4)  It  has  one  course  less  than  the  otheh    The  number  of  range 
Bi^ts  required  to  mark  the  two  would  probably  be  the  same,  however, 
isUie  extra  course  in  Route  Ko.  2  would  be  only  1,500  feet  long,  and 
<VP06ite  to  where  a  range  light  for  another  division  would  probably  be 
loeited. 

(5)  The  angle  of  deflection  of  Route  Fo.  1  from  the  river  channel 
ibove  Sugar  Island  Rapids  is  40^  36^  The  channel  at  this  angle  is 
akoat  1,000  feet  wide,  with  a  depth  of  from  25  to  35  feet,  and  the  direc- 
iMof  the  current  is  only  slightly  across  that  of  Route  No.  1,  so  that 
tows  would  have  plenty  of  room  to  swing  in,  and  could  make  the  turn 
tidioat  difficolty  or  danger. 
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On  Route  No.  2  the  angle  of  deflection  is  SO©  20'.  The  channel  as 
estimated  would  be  only  300  feet  wide,  and  there  would  be  a  swift  cur- 
rent almost  at  right  angles  with  it.  It  would  be  both  difficult  aod 
dangerous  for  tows  to  make  the  turn,  and  almost  impossible  for  boats 
to  pass  one  another  safely  moving  in  opposite  directions  and  meeting 
at  the  angle. 

(6)  The  right  of  way  through  private  propeJtty  can  probably  be 
secured  at  a  less  cost  by  Boute  No.  1. 

(7)  By  adopting  Eoute  No.  1  the  entire  shore-line  is  left  for  com* 
mercial  purposes. 

(8)  if  the  necessities  of  commerce  should  ever  require  that  the  chan- 
nel be  widened  or  deepened,  the  cost  of  doing  so  would,  be  less  by 
Boute  No.  1. 

(9)  Because  Boute  No.  1  is  straight,  and  its  two  ends  intervisible,  it 
would  be  more  ea<sily  and  safely  navigated  by  approaching  boats. 

The  advantages  of  Boute  No.  2  are : 

(1)  A  probably  slower  current. 

(2)  A  channel  could  be  opened  by  this  route  for  tugs  and  local  craft 
for  less  than  half  the  cost  by  the  other  route. 

Considered  together,  the  advantages  of  Boute  No.  1  are  so  much 
greater  than  those  of  the  other  that  there  cannot  be  a  moment's  doubt 
as  to  the  propriety  of  its  adoption,  and  the  estimates  herewith  submitted 
are  therefore  based  upon  Boute  No.  1. 

GENERAL  REMARKS. 

Mr.  E.  S.  Wheeler,  assistant  engineer,  had  local  charge  of  all  the  en- 
gineering operations  upon  St.  Mary's  Biver  and  Canal,  and  has  per- 
formed his  duties  to  my  satisfaction. 

Assistant  Engineer  Joseph  Bipley  had  general  charge  of  the  work  at 
Middle  Neebish,  and  has  personally  made  the  surveys  and  estimates 
both  there  and  at  Sugar  Island  Bapids. 

Mr.  B.  Common,  jr.,  sub-inspector  to  May  16,  1887,  and  inspector 
since,  has  aided  Mr.  Bipley  in  the  field,  and  has  had  special  charge  of 
the  books  and  accounts. 

Sub-inspector  Frank  Beed  had  charge  of  the  dredge  employed  by 
the  hour  until  termination  of  the*  contract.  He  is  now  employed  at  tiie 
canal  in  the  same  capacity. 

Patrick  Collins  had  charge  of  the  drill-scow,  and  W.  W.  McNaagfaton 
of  the  United  States  tug  Myra. 

The  advantages  of  this  improvement  have  been  so  fully  set  forth  in 
preceding  reports,  notably  beginning  at  page  2362  of  the  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1882,  page  1836  of  the  Report  for 
1883,  page  2004  of  the  Beport  for  1884,  and  page  2098  of  the  Beport  of 
1885,  that  it  is  not  deemed  necessary  to  repeat  them. 

It  is  an  important  part  of  the  system  for  the  amelioration  of  the  gen- 
eral navigation  of  the  Great  Lakes,  and  if  it  had  been  available  daring 
the  fiscal  year  just  closed  it  would  have  been  used  by  vessels  carrying 
more  than  4,900,000  tons  of  freight  and  30,000  passengers. 

The  first  estimates  for  this  work  were  those  of  the  late  Lieutenant- 
Colonel  Weitzel,  Corps  of  Engineers,  amounting  to  $2,127,292,  submitted 
with  his  report  dated  January  14, 1882,  printed  as  House  Ex.  Doe.  Ka 
54,  Forty-seventh  Congress,  first  session,  and  at  pages  2362  e^  m;.  of 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1882,  being  based  upon 
a  project  which  contemplated  a  channel-depth  of  17  feet. 

The  project  having  been  modified  with  a  view  to  a  depth  of  20  feet, 
»  modification  of  the  estimates  will  probably  be  required,  but  the 
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jRork  lias  not  yet  gafflciently  advanced  to  determine  whether  the  sum 
659,115)  obtained  by  simply  increasing  by  25  per  cent,  the  estimate  for 

17  foot  channel  is  greatly  in  error.    I  am  inclined  to  think  i{  is  not. 

▼ill  depend  in  some  degree  upon  the  rate  at  which  appropriations 
made.  With  larger  appropriations  better  contracts  can  be  made, 
at  the  same  time  the  ratio  of  contingent  expenses  reduced. 
!  Thus  far  the  appropriations  have  not  been  sufficient  to  warrant  un- 
[iertaking  operations  at  more  than  one  locality.  But  they  should  now 
Ike  began  at  Sugar  Island  Bapids,  without  at  the  same  time  reducing 
them  at  Middle  Neebish.  At  the  present  rate  (an  average  of  about 
flOOfOOO  i)er  year)  it  will  take  more  than  twenty- five  years  to  complete 
iftework. 

With  a  view  to  more  rapid  progress  and  greater  economy  in  carrying 
m  this  important  work,  which  everybody  admits  should  be  made  avail- 
ftUe  as  soon  as  possible,  the  sum  of  at  least  $500,000  should  be  appro- 
priated, one-half  to  be  spent  at  each  of  the  two  localities  named  above, 
and  the  appropriation  should  especially  be  coupled  with  authority  to 
purchase  the  necessary  right  of  way,  the  cost  thereof  to  be  paid  from 
the  appropriation. 

^  At  present  this  chadnel  has  no  commerce  worth  mentioning,  nor  will 
it  have  until  it  is  made  navigable  for  the  through  traffic,  when  its  com- 
merce will  be  practically  measured  by  that  through  St.  Mary's  Falls 
Ouud,  a  statement  of  which  is  given  in  connection  with  the  report  on 
<^»mtting  and  care  of  that  work. 

OidiDarily  this,  in  common  with  all  other  improvements  along  the 
water-route  between  Lake  Superior  and  the  lower  lakes,  is  spoken  of  as 
aVichigan  work,  whilst  the  fact  is  that  Michigan's  interest  is  only  about 
17  per  cent.,  the  remainder  pertaining  to  New  York,  Pennsylvania,  Ohio, 
nSnois,  Wisconsin,  Minnesota,  Dakota  and  Montana  Territories,  and 
flie  Dominion  of  Canada. 

Etiiiiuited  cost  of  20-foot  channel  (subject  to  levision) $2, 659, 115 

Antopiuted  to  date 475,000 

AiMDiit  yet  to  be  appropriated 2,184,115 

The  work  is  located  in  the  coUection  district  of  Superior,  Michigan ;  Marquette  is 
tbenesiest  port  of  entry,  but  Saalt  Ste.  Marie  is  a  sub-port.    . 

The  nearest  lisbt-honse  is  the  beacon  on  the  pier  at  the  western  end  of  St.  Mary's 
PiDe  Canal. 

Mimey  statement 

J«l7 1, 1896,  amount  available $33,878.27 

^T6d  from  sale  of  fhel 128.13 

A^red  from  repayment  of  disallowance 6.75 

34.88 

wmnt appropriated  by  act  approved  August  5,  1886 150,000.00 


183, 913. 15 
^Qly  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of 

, liibaities  outstanding  July  1, 18^ 29,644.10 

J«ly  1, 1887,  outstanding  liabiUties 1,728.76 

31, 372. 86 

%  1, 1887,  amount  avanable 152,540.29 

f  Anoimt  (estimated)  required  for  completion  of  existing  project 2, 184, 115. 00 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<    1889 :. 500,000.00 

Sobmitted  in  oompUance  with  reqniremento  of  sections  2  of  river  and 
I  harbor  acta  of  1866  and  1867. 
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Abstract  of  bids  for  supplies,  eic.^  required  for  use  in  connection  with  the  work  ofimpremm§ 
Hay  Lake  Channel^  Sault  Ste,  Marie  Rivery  ^ichigan^  received  and  opened  on  Mjf  19^ 
18BG,  in  accordance  icith  adoertisement  dated  July  S,  1886. 

[No  bidders  for  yegetablee,  etc] 


No. 


•1 
*l 
*1 
*1 
*1 
*l 
*1 
♦1 
*1 
2 
3 


Names  and  addresses  of  bidders. 


(George  W.  Ed-wards,  Detroit,  Mich 

James  L.  Fisher,  Detroit,  Mich 

B.  D.  Johnson,  Saolt  8te.  Mario 

Hickler  &  Green,  Saalt  Ste.  Marie,  Mich. 

do 

do 

do ;. 

do 

HoU  Brothers,  Detroit  Mich 

O.  &  K.  McMiUao.  Detroit.  Mich 

David  Wallace,  Detroit,  Mich. 


Supplies,  etc 


Ship  diandlery 

Hardware....'. 

Lumber 

Lathe  work per  hour. 

Planer  work do... 

Stewn-hammerwork... do... 

Bolt-cutter  work do... 

Power-drill  work do... 

Subsistence  stores 

do 

do 


ffill33 
312.12 

ML  77 


.75 

173u87 
17&» 


*B>eoommended  for  aooeptance. 


Abstract  of  bids  for  improving  Bay  Lake  Channel,  Stunt  Mary's  River y  Michigan,  esxttraU 
ing  at  Middle  Neebish,  received  and  opened  on  October  14, 19S6,  in  accordance  with  edrer- 
tisement  dated  September  lA,  1886. 


No. 


1 
2 
3 

4 
5 
6 
7 
8 
9 


Names  and  addresses  of  bidders. 


HenijM.  Youmans,  East  Saginaw,  Mich. 

Hickler  &  Green,  SaaltSte.  Mario,  Mich 

Carkm,  Stickney  &  Cram,  East  Sa^naw,  Mich , 

Charles  S.  Barter,  Daluth,  Minn  , 

L.  P.  &  J.  A.  Smith,  Cleveland,  Ohio 

Green  Bav  Dredge  and  Pile  Driver  Compan\%  Green  Bay,  Wis 

William  Upham  &  Co.,  Dulnth,  Minn 

George  Talbot,  BuffAlo,  N.  Y 

Truman  &  Cooper,  Manitowoc,  Wis 


ExcsfiliDg 

above 

20-foot  gcadi, 

price  per 

cubic  yszd 

inbsnk. 


IS.  SO 
2.11 
S.9 

4.M 

4.M 

6.5* 


II 


Abstract  of  bids  for  improving  Bay  Lake  Channel,  Saint  Mary^s  River,  Michigan, 
vating  at  Middle  Neebish,^^  received  and  opened  on  December  16,  1886,  in  accordance  viA 
advertisement  dated  November  16,  1886. 


*l 
2 
3 

4 
5 


Hickler  &  Green,  Sanit  Ste.  Marie,  Mich 

Carkin,  Stickney  &  Cram,  East  Sa<nnaw,  Mich 

L.  P.  &  J.  A.  Smith,  Cleveland.  Ohio 

Charles  S.  Barker,  Dulnth,  Minn 

William  Upham,  &  Co.,  Dulnth,  Minn 


Szesvatiiix 

•bore 

20-foot  gfidfl, 

priooper 

oabie  yird 

in  bank. 


$1.15 
2.tf 

3.80 
4.M 


*  Recommended  for  aooeptanoe. 
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0/  b%d9  for  furnishing  supplies  far  improving  Hay  Lake  Channel^  8t,  Marfs 
,  JRdkvK»«y  reoeived  and  opened  April  30,  1887,  in  accordance  voiik  advertisement 
March  31, 1887. 


KaxDes  and  addieases  of  bidders. 


SoppliM. 


1 
1 

1) 

li 

l\ 

t 
« 
1 
S 
9 
1 
S 
3 
1 


T.  K  Eayl  ft  Co.,  Detroit,  Mich* 

J.  T.  Winx  ft  Co.,  Detroit,  Mich 

Hodgion  ft  Howard,  Detroit,  Mich 

George  W.  Kdwaids.  Detrait  Mich*' 

J.  T.  Wing  ft  Co.,  Detroit.  Mich 

TIkhdm  J.  P.  Donaldson  ft  Co.,  Detroit,  Mioht.. 
John  Spry  Lumber  Co.,  Saalt  Sto.  Marie,  Mich  |. 

AoCna  Powder  Co.,  Chicago,  III* 

N.  T.  NorcnMB,  Cleveland  Ohio 

GeomKemp,  Saalt  Ste.  Marie,  Mich* 

HaUBrothera.  Detroit,  Mich* 

O.  ft  R.  McMillan.  Detroit,  Mich 

D«T^id  Wallace,  Detroit,  Mich 

Jacob  Hall  ft  Co.,  Detroit,  Mich 

C.  C.  Johns.  Sanlt  Ste.  Marie,  Mich* 

Alexander  Grieve,  Saalt  Ste.  Marie,  Mich 

Henry  L.  Newton,  Saalt  Sto.  Marie,  Mich 

Alexander  G^ieT^  Saalt  Ste.  Marie,  Mich* 

C.  C.  Johna.  Saalt  Ste.  Marie,  Mich 

Henry  L.  Ifewton,  Sanlt  Ste.  Marie,  Mich 

H.  S.  Hnngerford,  Sault  Ste.  Marie,  Mich* 


Hardware 

do   

do 

Ship  chandlery.. 

do 

do 

Lamber 

Hercales  powder 

do 

Cold 

Groceries 

, do 

do 

, do 

Vegetables 

do 

, do 

Fresh  meats..... 

, do 

do 

Hardwood 


Amonnt. 


$189.21 
200.10 
203.15 
883.34 
808.47 


218.87 
1,010.00 
1,011.25 
663.00 
418.82 
423. 0« 
436.77 
447.51 
888.85 
882.05 
447.75 
255.00 
262.60 
300.00 
209.60 


*  Recommended  for  acceptance, 
tineoaplete. 

*  Iaeom|riete ;  no  bid  on  white  okk.    Balance  recommended  for  aooeptanoe. 
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mPKOVEMENT  OF  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

Prior  to  undertaking  any  improvement  of  this  harbor,  only  6}  to  7 
ftet  of  water  could  be  carried  across  the  bar  at  the  month  of  Oheboygan 
fiiver. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
phted  dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar  and  revetting  each  side  by  a  sheet-pile  pier,  at  an  estimated  cost 
of  $395,335. 

A  history  of  the  progress  of  the  work  of  improvement  to  the  year 
1S76  is  given  at  pages  530  and  531,  Report  of  the  Chief  of  Engineers  for 
1W6.  By  the  close  of  the  fiscal  year  1875-^76  the  channel  was  13  feet 
deep,  with  a  minimum  width  of  130  feet. 

Ae  expenditure  of  $10,000,  appropriated  by  the  act  of  August  14, 
]87d,  resulted  before  the  close  of  the  season  of  1877  in  widening  the 
channel  to  150  feet  and  making  a  winding  place  for  vessels  opposite 
the  steamboat  dock  200  feet  wide,  the  depth  being  13  feet  throughout. 
With  the  appropriation  of  $8,000  by  act  of  June  18, 1878,  and  $3,000  by 
that  of  March  3, 1879,  the  improvement  was  carried  to  the  full  width 
rf200  feet  throughout.  By  the  close  of  1882,  by  successive  appropria- 
tions and  in  accordance  with  modifications  made  in  1881  of  the  original 
project,  the  improvement  had  attained  a  depth  of  15  feet  in  the  wind- 
ing basin  and  a  channel  of  entrance  15  feet  deep,  with  a  width  of  90 
feet  at  the  outer  end  and  200  feet  near  the  steamboat  landing. 

The  project  was  further  modified  in  August,  1882,  to  provide  for  a 
ehannel  depth  of  15  feet  for  the  full  width  of  200  feet,  but  as  yet  noth- 
ing has  been  done  towards  it  beyond  making  a  survey  of  the  channel 
^  entering  into  contract  for  dredging  to  the  extent  of  the  funds  avail- 
%ble. 
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After  the  completion  of  the  sarvey  referred  to  proposals  were  in- 
vited for  dredging.  These  were  opened  May  31, 1887,  and  the  contract 
awarded  to  the  Green  Bay  Dredge  and  Pile  Driver  Company,  the  lowest 
bidders.  Under  their  contract,  dated  Jnne  6, 1887,  work  is  to  be  began 
on  or  before  August  1, 1887. 

The  price  at  which  this  dredging  is  to  be  done  is  so  low  that  moch 
more  will  be  accomplished  with  the  available  funds  than  was  expected. 

The  original  estimate  of  the  cost  of  the  improvement  was  $395,000. 
Since  that  time  private  parties  have  built  piers  along  a  considerable 
portion  of  the  channel  bank,  and  this,  together  with  the  fact  developed 
that  it  is  highly  probable  that  for  channel  purposes  no  revetment  of  the 
bank  will  be  necessary,  has  caused  a  revision  of  the  estimates,  ledadng 
them  about  one-half.  Should  the  result  prove  otherwise,  the  origmd 
estimate  will  be  found  none  too  great. 

The  amount  thus  far  appropriated  for  the  work,  or  becoming  avail- 
able from  other  sources,  is  $133,016.13,  of  which  a  balance  of  $19^L20 
is  available.  This  will  serve,  at  contract  price,  to  remove  about  162,000 
cubic  yards  of  material,  and  will  go  far  towards  completing  that  per 
tion  of  the  project  Hence  it  is  not  thought  necessary  to  ask  for  more 
than  $15,000,  with  which  to  continue  the  improvement. 

The  commerce  of  Cheboygan  in  1869  is  given  in  detail  at  pi^e  186, 
Beport  of  the  Ohief  of  Engineers  for  1871,  and  for  1870  at  page  175  of 
the  same  report.  A  table  is  appended  giving  the  entrances  and  clear- 
ances from  1874  to  June  30, 1886,  both  inclusive,  as  obtained  from  the 
custom-house  records.  From  the  table  it  will  be  observed  that  the 
number  and  tonnage  of  vessels  has  steadily  increased.  These  may  fiurly 
be  taken  to  represent  the  rate  of  increase  of  the  commerce :  but  it  shoald 
be  borne  in  mind  tiiat  the  custom-house  records  do  not  always  afford  a 
fair  measure  of  the  traffic,  because  they  are  intended  for  another  par- 
pose,  and  do  not  necessarily  include  all  the  data  requisite  to  show  the 
actual  volume  of  business.  In  this  particular  case  none  of  the  steamers 
of  the  two  lines  between  Detroit,  Mackinac,  and  Saint  Ignace  are  in- 
cluded, because  they  are  neither  entered  nor  cleared  at  Cheboygan, 
Tet  these  steamers  average  at  least  one  arrival  and  one  departure  for 
every  day  during  the  season  of  navigation,  and  they  carry  nine-tenths 
of  all  the  passengers,  together  with  the  greater  portion  of  the  freights, 
not  an  item  of  wMoh  appears  upon  the  custom-house  records  of  the  place. 

The  work  is  located  In  the  Michigan  coUection  district,  Michigan.  The  nesiMt 
port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  light-house  stands  on  the  pie^ 
head  marking  the  outer  end  of  the  cnaaneU 

Money  statement 

July  1, 1886,  amount  available $4,990.66 

Beoeived&omsaleof  ftiel t ....  t^-63 

Amoont  impropriated  by  act  approved  August  6, 1886 15,000.00 

20,011.29 
July  1. 1887,  amount  expended  during  fiscal  year,  exclusive  of 

UabUitlee  outstanding  July  1, 1886 $716.73 

July  1, 1887,  outstanding Uabilities 3.36 

July,  1887,  amount  avaUable 19.891.80 

(Amount  (estimated)  required  for  completion  of  existing  project ^  ^ 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 18(^  1&  000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ana 
harbor  acts  of  1866  and  1867. 
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iftilracf  ofhida  for  dredging  harpor  at  Cheboygan,  Miok,,  received  and  opened  on  May  31 
18b7,  in  accordance  with  advertisement  dated  April  dO,  1887. 


n 
s 
t 

4 

• 

I 
9 


Names  and  addresses  of  bidders. 


TIm  Green  Bay  Dredge  and  Pfle  Driver  Company,  Green  Bay,  Wis 

Carkin,  Syokney,  &Cram,  East  Saginaw,  Mich 

CharleaB.  Crane,  Cbioago,  III 

CbannceTS.  Mitchell  Ladington,  Mich 

Arthar  A.  Williams,  Saolt  St.  Marie,  Mich 

Back  &  Hnbbell,  Saginaw.  Mich 

William  Upham  &  Co.,  Dolath.  Minn 

Bobert  Finch.  Grand  Haven,  Mich 

Habbell  ft  Skeldon,  Saginaw,  Mich 

Scang  &  GUlmore,  Lorain,  Ohio 


Price  per 
cubic  yard 
scowmea- 
snremeut. 


Oentt. 
lli 
141 

17ft 

18 

lOi 

23 

28 


^ 


"  Becommended  for  acceptance. 
Custom-house  records,  Vheboygan,  Mich, 


Entered. 

Cleared. 

Year. 

Receipts. 

Steam-vessels. 

Schooners  and 
barges. 

Total. 

Steam-veasela. 

Schooners  and 
barges. 

Total. 

No. 

Tims. 

No. 

Tons. 

Ttm$. 

No. 

Tons. 

No. 

Tons. 

Ions. 

W4 

62 

19,848 

85 

29,004 

47, 752 

87 

30. 699 

190 

48,830 

79, 529 

$1,075.37 

IKS 

74 

26,815 

254 

74,449 

101, 264 

120 

46,620 

217 

71,902 

118,522 

2.465.70 

vm 

37 

13.324 

232 

68,284 

81.608 

40 

13,820 

225 

65, 754 

79, 574 

1.687.66 

Mn 

103 

88.222 

253 

75, 157 

113,379 

98 

37,586 

310 

89, 024 

126,610 

2,417.74 

»» 

124 

62.974 

230 

69,856 

122, 830 

119 

51,385 

291 

106, 368 

157, 753 

2.601.08 

im 

136 

54,690 

235 

63,878 

118,568 

120 

48,975 

258 

78,750 

123,725 

1.687.08 

iw 

64 

59,019 

303 

84,420 

143,439 

160 

60,100 

813 

85,771 

145,871 

8,008.56 

m 

261 

87.126 

411 

125, 190 

212, 316 

276 

10.3. 048 

409 

121,871 

226,919 

8, 057. 91 

UB 

8M 

80,171 

206 

88,832 

160.003 

318 

105,425 

285 

75,992 

181,417 

6, 519. 23 

lai 

287 

50,446 

236 

73,057 

123.503 

288 

50,966 

255 

77,555 

128,521 

2,952.82 

UN 

317 

63,148 

200 

59.355 

122,503 

314 

65,672 

2U 

63,343 

129,015 

1,120.73 

1M5  to 

« 

JwlBSB. 

386 

100,069 

206 

64,292 

164,351 

391 

102,490 

222 

69.850 

172;  340 

551.93 

K  K  6. 
IMPROVEMENT  OP  HARBOR  AT  THUNDER  BAY,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
tie  object  being  to  obtain  an  entrance  channel  from  the  bay  into  the 
nror,  of  navigable  width  and  of  not  less  than  13  feet  in  depth.  The 
project  was  subsequently  modified  to  such  extent  as  to  provide  for  a 
depth  of  14  feet 

This  had  been  practically  accomplished  by  mid-summer  1884,  and 
flirther  work  was  suspended. 

The  balance  available  for  the  work  is  $4,525.07,  which  appears  to  be 
tufBeient  for  present  purposes,  in  view  of  the  fact  that  no  complaints 
concerning  the  channel  have  been  made  during  the  last  fiscal  year. 
Bstimates  for  further  appropriations  are  therefore  omitted  for  the 
present. 

Thia  work  is  located  in  the  coUection  district  of  Haron,  Mich.  The  nearest  port 
of  eatry  la  Port  Haron,  Mich.,  and  the  nearest  light-faoose  is  at  the  work. 

'  Money  statement 

Wy  1, 1886,  amount  available |4,525.07 

Jaly  1,1887,  amoont  available 4.r)2r>.07 
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K  K  7. 

mPROVEMENT  OF  HARBOR  AT  AU  SABLE,  MICHIGAN. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  bein^  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet,  from  the  lake 
to  the  State  Boad  Bridge  at  An  Sable.  The  attempts  to  improve  this 
harbor  have  not  been  as  snccessful  as  had  been  hoped.  The  reasons 
for  this  are  fully  set  forth  in  the  Annaal  Beport  of  1885  (see  pages  2130 
et  8eq,y  Annnal  Beport  of  the  Chief  of  Engineers  for  1885). 

Since  that  report  was  submitted  nothing  has  occurred  to  cause  a 
modification  of  the  opinion  therein  express^ — that  is  to  say,  that  it  is 
not  possible  to  make  any  permanent  improvement  of  the  harbor  at  a 
cost  commensurate  with  the  advantages  to  be  gained. 

Ko  expenditures  on  account  of  the  work  were  made  during  the  fiscal 
year  ending  June  30,  1887,  and  no  operations  are  in  contemplation. 
The  balance  remaining  from  former  appropriations  is  $4,861.53,  and 
no  further  appropriation  is  asked  for  at  this  time. 

The  shipments  from  this  port  are  quite  important,  consisting  of  lam- 
ber,  lath,  salt,  etc.,  but  are  largely  made  from  private  piers  built  into 
the  lake,  entirely  outside  of  the  harbor. 

The  work  is  located  in  the  collection  district  of  Huron,  Mich.    The  nearest  port 
of  entry  is  Port  Horon^  and  the  nearest  light-house  is  at  the  work. 

Money  statement 

July  1, 1886,  amount  available $4,861.53 

July  1,  1887,  amount  available 4,861.53 


KK8 

IMPROVEMENT  OF  SAGINAW  RIVER,  MICHIGAN. 

In  1866  the  mouth  of  Saginaw  Biver  was  obstructed  by  a  bar  in 
Saginaw  Bay,  about  1  mile  from  shore,  and  a  half  mile  across  it  be- 
tween the  10-foot  curves,  with  a  minimum  depth  of  about  9  feet. 

Between  the  mouth  of  the  river  and  Bay  City,  a  distance  of  abont  5 
miles,  the  depth  varied  from  15  to  30  feet.  Thence  to  the  head  of  the 
river,  a  distance  of  16  miles,  the  channel  was  obstructed  by  a  nnmber 
of  bars  having  only  7  feet  of  water,  thus  limiting  the  navigable  depth 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  and  20 
feet. 

The  original  project  for  the  improvement  of  the  river  was  made  ia 
1866,  and  contemplated  dredging  a  straight  channel  across  the  bar 
at  the  mouth,  12  feet  deep  and  195  feet  wide.  This  was  completed  in 
1869,  the  length  being  6,800  feet. 

In  1874  a  project  for  improving  the  river  above  Bay  City  was  adopted. 
It  included  dredging  a  10-foot  channel  across  the  bars  at  East  Sagioaw 
and  Garrollton  and  the  construction  of  a  pile  revetment  along  one  Ride 
of  the  new  channel  at  the  latter  place.  To  this  were,  added,  in  1876, 
projects  for  similar  improvement^  at  Zilwaukie  Bar  and  Ne«r  York 
Works  Bar,  and  in  1879  at  Willow  Island.  Under  these  projects  wort 
slowly  progressed  until  1881 . 


APPEDDIX    K  K — REPORT   OF   LIEUT.  COL.  POE.  2251 

In  1882  a  Board  of  Engineers  considered  the  subject  of  the  general 
improvement  of  Saginaw  River,  and  recommended  that  the  channel  be 
made  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  Bay  City, 
ud  12  feet  deep  thence  to  the  head  of  the  river,  a  total  distance  of 
about  23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
Boal  Beport  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June 
30|  1883,  to  which  1  respectfully  refer. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  Carrollton  Channel,  and 
the  construction  of  similar  works  at  the  head  of  Crow  Island  for  the 
liDprovemeut  of  Zilwankie  Bar. 

Congress  has  directed  that  $5,000  of  the  appropriation  of  August  5, 
1886,  shall  be  expended  in  improving  the  west  channel  along  West 
Bay  City.  This  is  also  in  addition  to  the  project  submitted  by  the 
Board  of  Engineers  in  1882. 

At  the  beginning  of  the  fiscal  year  the  available  funds  had  been  re- 
duced to  $47.73,  and  all  operations  had  ceased. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $33,750 
was  appropriated  for  "  Continuing  improvement,  •  •  •  of  which 
sixteen  thousand  eight  hundred  and  seventy -five  dollars  are  to  be  used 
above  Bay  City,  and  five  thousand  dollars  in  improving  the  west  chan- 
nel along  West  Bay  City.^ 

Under  date  of  September  21, 1886,  a  project  was  submitted  for  the 
expenditure  of  all  but  the  last  item  of  this  appropriation,  and  duly  ap- 
proved. 

The  project  was  as  follows,  viz : 

Atxroe  Bay  City. — Apportionment,  $14,875.  In  five  sections,  as  follows: 

I.  Eepairs  of  beam-wall  at  Carrollton. 

IL  Be-enforcement  of  beam-wall  at  same. 

in.  Eepairs  of  revetment  at  same. 

IV.  Extending  revetment  1,000  feet  down-stream. 

V.  Dredging  at  head  of  Crow  Island. 

Pile-driving,  dredging,  furnishing  piles,  timber,  lumber,  edgings,  and 
in>Q  materials  to  be  by  contract.  Some  old  material  already  on  hand, 
together  with  the  new  materials,  to  be  built  into  the  work  by  hired 
labor. 

Opposite  and  beloto  Bay  City. — Apportionment,  $11,875.  Dredging 
<m  the  bar  at  the  mouth  of  the  river  to  the  extent  of  the  funds  availa- 
ble, after  deducting  what  may  be  necessary  for  surveys  to  determine 
the  condition  of  the  dredged  channels. 

West  channelj  along  West  Bay  City. — Apportionment,  $5,000.  This, 
not  being  a  part  of  the  original  project,  had  never  been  surveyed,  and  it 
was  the^ore  necessary  to  make  a  sufficient  survey  to  develop  the  chan- 
nel and  show  what  was  required.  This  was  done  during  the  month  of 
January,  and  a  project  submitted  under  date  of  April  11, 1887,  which 
Was  duly  approved. 

Contracts  dated  ^November  10, 1886,  were  entered  into  as  follows : 

Drad^ng  Saginaw  Riyer  above  Bay  City,  Carkin,  Stickney  &.  Cram. 

Famishingy  driyhiff,  and  puUing  piles,  Ozro  J.  Quinn. 

FnmiahiDg  iron  boTta,  spikes,  anct  nails,  Ducharme,  Fletcher  &  Co. 

Dredging  on  bar  at  month  of  river,  Carkin,  Stickney  &  Cram,  Hickler  &  Green. 

Contract  dated  December  8, 1886,  with  John  G.  Owen,  for  famishing  timber,  plank, 
and  edgings. 

Contract  dated  Jnne  21,  1887,  with  Hubble  V&  Skeldon^  for  dredging  west  channel, 
aloQg  West  Bay  City. 
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The  work  of  dredging  above  Bay  City  was  began  by  the  contractors, 
Garkiu,  Stickney  &  Cram,  on  the  bar  at  the  head  of  Grow  Island,  AprQ 
27, 1887,  completing  the  work  on  the  14th  of  May.  Four  thousand  six 
handred  and  ninety-eight  cubic  yards  of  material  were  removed,  which, 
at  the  contract  price  of  34  cents  per  cubic  yard,  amounted  to  $1,597^. 

Both  firms  of  contractors  for  dredging  on  the  bar  at  the  mouth  of 
Saginaw  Eiver,  Oarkin,  Stiekney  &  Oram  and  Hickler  &  Green,  tailed 
to  begin  work  on  the  1st  of  May,  1887,  the  day  specified.  The  first- 
mentioned  firm  put  one  dredge  to  work  on  the  23d  Jane,  but  after  re- 
moving 1,300  cubic  yards  of  material  the  dredge  broke  down  on  the  29th 
and  was  taken  away.  The  work  done  was  to  continue  for  548  feet  the 
fourth  dredge  cut  east  of  the  axis  of  the  channel.  The  cost  of  this  at 
the  contract  price  of  44}  cents  per  yard  was  $578.50. 

Work  was  be^n  May  9, 1887,  on  the  several  sections  of  repair  w<wk 
at  Oarrollton.  Fp  to  and  including  the  last  Saturday  of  June,  Ozro  J. 
Quinn,  under  his  contract,  had  furnished  and  driven  384  Norway  pine 
piles  and  had  palled  and  redriven  28  old  piles,  all  amounting,  at  a»- 
tract  prices,  to  $1,142.32.  Under  his  contract  John  G.  Owen  furnished 
and  delivered  at  GarroUton  pine  timber,  pine  lumber,  and  hemlock  lom- 
ber,  amounting,  at  contract  prices,  to  $470.02. 

Ducharme,  Fletcher  &  Go.  delivered  in  November,  1886,  the  iron 
bolts,  etc.,  under  their  contract,  amounting  to  $610.78. 

At  the  end  of  the  fiscal  year  the  work  hail  progressed  as  follows: 

The  repairs  of  the  beam- wall  (Section  I),  consisting  of  the  dosing  of 
gap  270  feet  long,  had  been  completed. 

The  re-enforcement  of  the  beam-wall  (Section  II),  a  length  of  2,730 
feet,  was  in  progress;  354  piles  had  been  driven  in  place,  of  which  154 
had  been  bolted,  136  topped,  and  144  peeled.  The  old  binder  timbers 
had  been  replaced  in  proper  alignment  and  secured  by  cap  timbers  for 
a  length  of  264  feet. 

The  removal  of  the  old  superstructure  (Section  III)  had  been  com- 
menced. 

It  is  proposed  during  the  current  fiiscal  year  to  complete  the  dredging 
contracted  for  on  the  bar  at  the  mouth  of  the  river.  It  is  expected  that 
all  the  repair  work  at  GarroUton  will  be  completed  before  the  close  of 
the  present  season,  as  it  is  hoped  will  also  be  the  dredging  of  the  west 
channel,  along  West  Bay  Gity. 

Much  complaint  is  msule  of  dangerous  snags  in  the  river,  consisting 
principally  of  saw-logs,  which  have  escaped  from  booms  or  rafts.  The 
butts  of  theseu  being  heavier  than  the  tops,  sink  in  such  manner  as  to 
make  very  ugly  snags  of  them.  Persons  on  the  river  with  proper  ap- 
pliances would  remove  them,  taking  the  logs  in  full  payment,  but  the 
owners  claim  that  they  have  not  abandoned  the  logs  and  prohibit  this 
disposition  of  them.  ITrgent  appeals  have  been  made  to  me  to  have  the 
snags  of  all  kinds  remov^  at  the  expense  of  the  appropriations.  I  have 
not  yet  seen  my  way  clear  to  recommending  such  an  expenditure. 

FUTUBE  OPEBATIONS. 

In  case  the  condition  of  available  funds  at  the  close  of  this  season^s 
operations  is  such  as  to  warrant  it,  ice  surveys  should  be  made  dnriog 
the  current  winter,  in  order  to  determine  the  condition  of  the  several 
channels  where  work  has  been  in  progress. 

The  most  important  part  of  the  original  project  is  the  dredging  on  tbe 
bar  at  the  mouth  of  the  river.  This  once  done  is  not  likely  to  need  roach 
of  arttention  some  years,  because  the  material  of  which  the  bar  is  coui- 
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posed  18  hard  and  stands  well.  A  channel  excavated  throagh  it  has, 
therefore,  a  good  degree  of  permanence.  The  amonnt  appropriated 
aloold  be  safficient  to  push  this  far  towards  completion. 

The  repairs,  re-enforcement,  and  extension  of  the  pile  reretments  and 
beun  wall  at  GarroUton  Bar,  and  the  constraction  of  a  pile-pier  or 
viug-dam  at  the  head  of  Zilwaakie  Bar,  in  accordance  with  my  recom- 
nendation  of  the  last  two  years,  shoald  be  pushed  as  rapidly  as  prac- 
ticable. (See  page  2139  Annual  Beport  of  the  Chief  of  Engineers  for 
1^,  and  i^age  1827  Annual  Beport  for  1886.)  Some  progress  will  have 
been  made  by  the  expenditure  of  the  appropriation  of  August  5, 1886, 
tat  the  amount  available  is  so  small  tiiat  we  can  do  but  little  above 
Bay  City  beyond  keeping  what  we  have  got. 

The  constructions  recommended  will  tend  to  reduce  the  amount  re- 
qaiied  for  the  annual  dredging  contemplated  in  the  original  project  at 
points  where  this  seems  to  be  necessary,  but  it  is  not  expected  that  they 
will  entirely  obviate  such  necessity.  Annual  dredging  of  greater  or 
kfls  extent  will  always  be  required  to  maintain  the  channel. 

Notwithstanding  the  temporary  character  of  the  benefits  derived 
from  this  annual  dredging,  it  should  be  continued,  as  giving  relief  to  a 
commerce  of  nearly  2,000,000  tons,  having  a  value  of  $20,000,000. 

For  convenience  in  referring  to  it,  I  repeat  the  estimate  of  the  last 
two  years,  as  follows : 

Repairs  to  reyetment  at  CarroUton |9,000 

£xt6D6ion  of  revetment  at.Carrollton 10,000 

Dredging  at  CarroUton 18,000 

Kevekment  at  Crow  Island 3,000 

Dredging  at  Crow  Island 10,800 

Continiung  dredging  opposite  and  below  Bay  City 100,000 

Dredging  at  other  places  for  immediate  relief 15,000 

Total 165,800 

ynok  the  foregoing  should  be  deducted  the  amonnt  appropriated  by  the  act 
of  Angost  5,  1886,  leas  the  $5,000  applied  to  West  Channel  along  West 
Bay  City 28,750 

Remainder  to  be  appropriated 137,050 

This  amonnt  wonld  be  applicable  as  follows: 

Above  Bay  City $33,925 

Opposite  and  below  Bay  City 88,125 

for  general  use  on  the  whole  river 15,000 

Total 137,050 

The  Saginaw  River  improvement  is  located  in  the  collection  district  of  Huron, 
Hicb.  The  nearest  light-house  is  at  the  mouth  of  the  river.  The  nearest  port  of 
catry  is  at  Port  Huron,  Mich. 

Money  statement 

Joly  1. 1886,  amount  available $47.73 

Beeeived  from  sale  of  fuel 6.90 

Amount  appropriated  by  act  approved  August  5,  1886 33,750.00 

33,804.63 
•faly  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $5,197.49 

July  1, 1887,  outstandingliabilities 2,255. 02 

7, 452. 51 

July  1, 1887,  amount  available 26,352.12 

I  Amount  (estimated)  required  for  completion  of  existing  project 337, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  137, 050. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Tabulated  stat&neut  sliowing  the  arrivaU  and  olearancea  from  Saginaw  Biver  jporU  from 

1880  to  1886.  inoluHve, 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

Total 


▲irived. 

Steun- 

SftU- 

vessels. 

vessels. 

442 

1.65e 

527 

1,887 

&52 

1,703 

498 

1.515 

505 

1.447 

424 

1,280 

414 

1,088 

3.362 

10,561 

Tonnage. 


643,997 

798.220 
785,529 
627,628 
605,227 
629,049 
463,895 


4,453,545 


Cleared. 


Sieam- 
vessels. 


453 
M2 
568 
511 
634 
442 
421 


S»471 


Sail, 
vessels. 


1,671 
1,832 
1.793 
1,551 
1,487 
1,295 
1,371 


11,000 


671.661 
786^311 
7Si,Ot 
634.742 
611^661 


4flB.fl0l 


4,53^722 


Table  shotnng  the  principal  vroduots  and  buHness  done  on  Saginaw  Biver  during  ike 

0/1886. 


Products. 


Pine  lumber feet,B.  M. 

Hard  woodlamber do... 

Shingles pieoes. 

Lath do... 


Staves,  for  salt  barrels 

Headings  for  salt  barrels sets. 

Lumber,  shipped  by  water feet.B.M. 

Shinglos.  shipped  by  water pieoes. 

I^th,  shipped  by  water do  .. 

Logs,  brought  by  water feet,B.  M. 

Logs. brought  by  railroads do... 

Salt  manufacturing  firms 

Salt,  burels  of  Inspected 


Saginaw 
(upper  river). 


374,964,909 

6,280.000 

166, 213, 000 

39,665,300 

23, 053, 338 

1,684,022 

173,  734, 000 

42,038,000 

14. 686, 000 


BayCit^r.eio. 
(lower  river). 


52 
1,213,8U 


409.966.315 

7,625.000 

61.260,000 

60, 454. 100 

13,182.427 

1,270.475 

417,279,100 

75,456,000 

18^467,000 


31 
907,381 


TotsL 


784.991.234 

13,901^000 

227,463. 000 

100^1181400 

36,235,765 

2,954.497 

501, 613, 100 

H7,4»4,080 

33,153,«i0 

586,440.^23 

149, 555^  »7 

2,121,195 


AbBtraot  of  bids  for  improving  Saginaw  Biverf  Michiganf  received  and  opened  October  29, 
1886j  in  accordance  with  advertisement  dated  October  9, 1886. 


No. 


1 
2 
3 

4 
5 
6 
7 


Names  and  addresses  of  bidders. 


Garkin,  Stickney  &  Cram,  East  Saginaw,  Mich 

Hiokler  &.  Green,  Sanlt  de  St.  Marie,  Mich 

Buck  A,  Hnbboll,  Saginaw  City,  Mich 

James  Booney,  Toledo,  Ohio 

L.P.&J.A.Smlth,Clev^and,Ohio 

George  Talbot,  Buffalo,  N.7 

Stsng  &  Gillmore,  Lorain,  Ohio 


Dredging 
Safdnaw 

&ver 

above  Bay 

City,  per 

oubieyard. 

scow 
m^Hmre. 


40 

60 
60 
61 


Dred^g 

bar  at 

month  of 

Saginaw 

Biver.  per 

cnbieysra. 

800V 


OenU 


m 

m 

St 
6!! 
50 
50 
51 
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Abstract  of  Jddafor  improving  Saginaw  Eiver,  Michigan,  eto.— dontinnecL 


8 

U 


KaiBM  and  addxB68Mof 
Uddflcs. 


Ono  J.  Qninn,   East 

8i«iiiaw  Mich* 

Tlio^    B.    CreMweU, 

Bast  SMcfaiav.  Mich; 
Buck  jTHabbelU  Sagi- 

MwCl^.Hiolft 

CBrUn,    Sticknev    & 

Ctam,  Sast  Saguaw, 

Mich 

Lather  ]B.A]leii,Charle« 

Toix.Hich 

John  G.  Owen,  East 

Sacfaiaw,  Mich 


Piles  and  pile  driving. 


s. 

it 
IS 


OaUt. 


i 


14 


(kntt. 
6 

H 
0 

14 


as 
I 


$0.83 

.90 

LOO 

LOO 
LOO 


H 


^.5 


$L83 
LOB 
8.25 

2.00 
2.60 


Timber,  plank,  and  edgings. 


120.76 


25.00 


19.75 


■Ssa 

is  Si 


$1L50 


$13.00 


15.00 


Sofci 


$1.70 


9.50 


&26 


$8,129.17 


Vames  and  addresses  of  bidders. 


n 
u 

B 

M 


CarUn,  Stickney  ^  Cram,  East  Saginaw.  Mich. 

Duchanne,  Fletcher  &  Co.,  Detroit,  Mich* 

Morley  Brothera.  East  Saginaw,  Mich 

Mark  Packard,  Baifiao,K.Y 


Iron  bolts,  spikes,  and  nails. 


rfS. 


M 

s 


H 


OenU. 
6 

2.66 
2.76 
&05 


I'd 

.O'S 


Cmte. 
8 

2.13 
2.25 
2 


i 

QQ 


Omte. 
8 

2.66 
2.80 
2.75 


I 


a 
d 


1^ 


Gmft. 
2.75 
2.10 
2.26 
2 


a 

s 

g 


$910.60 
$OL60 
612.16 
66L26 


*  BeeomnKHided  fbr  acceptance.  t  To  be  divided  between  the  two  bidders. 

I  The  bid  of  Thos.  B.  Cresswell  was  receiyed  in  the  same  envelope  as  that  of  Morley  Bros. 

lUtraett^fkidkfor  furnishing  Uniber,  plank,  and  edgings  for  use  in  repairing  Carrollton 
reeeiment  and  beam  wdUt  Saginaw  Miver,  Michigan,  received  and  opened  Deoember  I, 
1886,  in  aooordanoe  with  adveriieement  dated  November  16, 1886. 


▲rtldes. 


comJ 


JUte  pine  timber,  128.128  feet,  B.  M..  per  LOOO  feet,  B.  H 
vidts  viae  plank,  20,000  feek  B.  M.,  per  l,ttW  feet.  B.  M.. 
Sjnloek plank,  69.200 feet,  B.  H..  per  1.000feet,B.  M... 

mOsdzfaigB,  1,600  cords,  per  oord 

^Vpnudmate  total , 


$19l25 

12.75 

91 26 

2.00 

fl^inao 


$20100 

16.00 

12.00 

2.00 

fl;472.40 


*  Beoommended  for  aooeptanoe. 


i 
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Ahstraot  of  bids  far  dredging  west  channel  of  Saginaw  Biver,  along  West  Bay  Cit§,  JBdL, 
received  and  opened  June  2, 1887,  in  acoardanoe  with  advertiaement  dated  May  Z,  lti67. 


No. 


•1 

2 


Names  and  addresMs  of  bidden. 


Hnbbell  &  Skeldon,  Saginaw,  Mioh 

Carkin,  Stiokney  St  Cram,  East  Saginaw,  Mioh. 


OaUt. 
30 


*  £eoommended  for  aoceptance. 


KK9. 


mPEOVEMENT  OP  HAEBOK  OP  BEPUGE  AT  SAND  BEACH,  LAKE  HUKON, 

MICHIGAN. 

The  present  project  for  this  harbor  was  adopted  in  1873.  It  consists 
of  a  breakwater  constracted  of  timber  cribs  filled  with  stone,  inclosing 
an  area  which  is  to  be  deepened  by  dredging  where  necessary.  Its  ob- 
ject is  to  afford  a  harbor  of  refuge  to  vessels  engaged  in  the  navigation 
of  the  northern  and  northwestern  lakes  when  caught  in  heavy  weather 
near  the  dangerous  Point  aux  Barques,  the  southerly  headland  of  the 
mouth  of  Saginaw  Bay. 

Prior  to  1876  vessels  so  caught  were  compelled  to  run  a  distance  of 
60  miles  and  find  a  refuge  in  St.  Glair  Biver.  After  the  subsidence 
of  the  gale  those  upward-bound  had  to  work  their  way  back  again. 
Few  improvements  have  resulted  in  greater  benefit  to  the  Is&e  com- 
merce, as  is  fully  shown  by  the  infrequency  of  disasters  in  the  vicinity 
since  it  became  available. 

*No  contracts  were  in  force  at  the  beginning  of  the  fiscal  year,  and 
between  July  1,  and  August  9, 1886,  the  work  of  construction  was  ^- 
pended  for  want  of  fundi.  During  this  interval  detail  plans  and  bilis 
of  material  were  prepared  for  continuing  repairs  to  the  main  pie^. 
These  covered  repairs  to  the  cribs  and  renewing  the  break  in  the  main 
pier  reported  last  year,  as  well  as  the  repairs  of  the  superstraotare 
walls  where  torn  out  by  the  storm  of  December  4  and  5, 1885,  and  where 
badly  decayed,  between  the  break  and  the  north  entrance;  the  renewa] 
of  the  decking,  and  the  rebuilding  of  the  sea-wall  from  the  nortJi  en- 
trance to  the  break  upon  a  plan  designed  to  remedy  some  of  the  defects 
developed  in  the  construction  of  the  former  sea-wall. 

Work  was  resumed  on  this  project  August  9, 1886.  Contracts  were 
made  with  Henry  Howard  &  Go.  for  timber  and  plank,  and  with  Da- 
charme,  Fletcher  Ss  Go.  for  iron  work.  The  ballast  stone  required  were 
purchased  in  open  market  from  all-comers  at  a  fixed  price,  and  the  woi^ 
was  done  by  hired  labor. 

The  contract  with  Henry  Howard  and  Go.  was  filled  and  closed  Octo- 
ber 29, 1886,  and  that  with  Ducharme,  Fletcher  &  Go.  BTovember  2J. 
The  work  under  the  project  was  completed  November  8,  and  the  work 
of  construction  closed  Kovember  10. 

The  work  done  during  the  season  of  1886  left  the  main  pier,  for  a  dis- 
tance of  770  feet  south  of  the  north  entrance,  with  the  i^uperstructorQ 


APPENDIX  KK — ^REPORT  OP   LIEUT.  COL.  POE.  2257 

repaired  and  the  cribs  refilled  with  stone ;  the  decking  renewed 
protected  by  a  new  sea-wall.    Continning  south  a  distance  of  300 
the  siiperstractnre  walls  were  rebuilt  across  the  break  and  filled 
stone. 
For  200  feet  the  damaged  cribs  were  rebailt  from  a  level  from  4  to  7 
under  water  to  the  water-sarface,  and  the  new  snperstrnctare 
'ed  over  them. 
The  entire  length  of  300  feet  was  decked  over  on  the  inside  and  middle 
kets,  the  oatside  pockets  being  left  open  to  receive  the  sea-wall 
yosts  and  braces. 

A  Bevere  storm  i^m  the  southeast  on  November  17  tore  away  some 
additional  timbers  from  the  already  damaged  south  pier.  The  work 
SQBtained  no  other  damage  from  the  fall  and  winter  storms. 

By  the  river  and  harbor  act  of  August  5, 1886,  the  sum  of  $75,000 
iras  appropriated  for  "continuing  improvement,'^  •  •  •  "of  which 
Bot  exceeding  $45,000  are  to  be  used  in  repairs." 

During  the  winter  plans  and  bills  of  materials  were  prepared  for  con- 
tiiiuing  the  repairs  and  the  work  of  construction.  Contracts  dated 
Kirch  17, 1887,  were  entered  into  with  Brooks  Joslyn  &  Go.  for  tim- 
ber ;  with  Ducharme,  Fletcher  &  Co.,  for  iron ;  and  with  MciNellis  & 
Johnson  for  ballast  stone. 

The  failure  of  the  river  and  harbor  bill  at  the  session  of  Congress 
ending  March  4, 1887,  rendered  necessary  a  modification  of  the  project 
far  the  season's  work,  to  the  extent  of  omitting  the  proposed  dredging 
in  (he  harbor  and  the  construction  of  the  superstructure  on  the  south 
pier. 

The  first  boat  of  the  season  arrived  at  the  harbor  on  April  20, 1887, 
and  the  work  of  construction  was  resumed  on  the  1st  of  May.  It  has 
eontinned  to  the  close  of  the  fiscal  year  without  interruption,  being  con- 
taed  to  the  main  pier.  The  outside  face,  where  built  across  the  break 
of  December  4  and  5, 1885,  was  prepared  by  the  diver  and  carpenters 
favTeceiving  the  wainscoting  and  plating,  which  was  then  put  in  place 
ttd  bolted.  The  outside  wall  of  the  superstructure  has  been  shimmed 
up  to  full  height  for  a  length  of  2,500  feet  south  of  the  break  of  1885, 
ttd  new  ties  added  where  needed.  A  new  sea-wall  has  been  built  from 
the  north  side  of  the  break  of  1885  southward  for  1,400  feet,  and  an  ad< 
^onal  length  of  1,000  feet  bnilt  up  but  not  finished.  The  entire  length 
be  been  filled  with  stone. 

The  contract  of  Ducharme,  Fletcher  &  Co.  for  iron  was  completed  and 

dosed  May  12.    The  other  contracts  extend  into  the  fiscal  year  1887-^88. 

The  work  proposed  for  the  remainder  of  the  season,  covering  a  por- 

te  of  sea-wall,  repairs  to  the  main  pier,  and  some  protection  work  and 

n|)airs  to  the  south  pier,  will  exhaust  the  available  funds. 

The  next  appropriation  should  be  expended  in  completing  the  re- 
peirs  to  the  main  pier,  repairing  the  deck  of  the  west  pier,  dredging 
imide  the  harbor,  and  building  a  superstructure  upon  the  unfinished 
Mth  pier. 
The  following  is  an  estimate  of  the  cost  of  this  project,  viz : 

G«B|>letiiig  the  xepaiTB  to  the  main  pier $10,000 

fiipairiog  the  deoKing  of  the  west  pier 5,000 

Mdging 15,000 

Beginning  the  coustruetion  of  a  permanent  superstractare  on  sontn  pier..  100, 000 

Total r.T    .rr r 130,000 

/  "■  ■  '         ~ J 

8872  KNO  87 143 
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The  original  estimate  of  the  cost  of  the  work  was $1,442,500 

Amoant  heretofore  appropriated .  1,060  ~" 


Difiference 392,501 

To  this  shoald  be  added  the  expenditares  on  aooonnt  of  operating  the 
harbor,  and  for  repairs  rendered  necessary  by  extraordinary  circnni- 
stances,  snch  as  storms,  decay  of  the  earlier  portion  of  the  work  (the  ap- 


propriations not  haying  been  sufficient  to  complete  it  before  such  hare 
occurred),  etc.,  none  or  which  formed  any  part  of  the  original  estimate, 
estimated  at 


75,  on 


Total  difference 

Estimated  amount  required  to  complete  the  original  project. 


467,500 
100,000 


Actual  cost  of  construction  leas  than  estimated 907, 500 

This  harbor  has  but  little  local  importance,  bat  is  of  great  yalae  to 
the  general  commerce  of  the  lakes.  The  extent  to  which  it  is  utilized 
by  this  commerce  is  shown  by  the  following  tables. 

One  thoasand  two  hundred  and  eighty-three  vessels,  with  an  agfi^ 
gate  of  361,189  tons  register,  sought  refuge  in  the  harbor  daring  the 
year. 

Money  statement, 

July  1, 1866,  amount  available $4,883.60 

Repayment  of  disaUowance 16.47 

Amount  appropriated  by  act  approved  August  5,  1885 75, 000. 00 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties outstanding Julv  1,  1886 $34,277.72 

July  1, 1887,  outstanding  liabilities 9,446.75 


79,300.07 


43,724.47 


July  1,  1887,  amount  available 35i,575.4 


^  Amount  (estimated)  required  for  completion  of  existing  project 130, 000. 00 

I  Amount  that  can  be  profitably  expendecl  in  fiscal  year  ending  June  30, 1889  130, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 


AhBtraot  of  bids  for  fumiihing  timber  and  plank  and  iron  ptatet,  holts,  and  tjiilM  for 
repairing  orib-work  at  the  harbor  ofr^ugt  at  Sand  Beaoh,  JfioAi^oa,  received  and  opi^ 
on  Sept^iber  11, 1886,  in  aooordanoe  with  advertisement  dated  August  27,  1886. 


Na 

Nmum  and  addresses  of  Ud- 
ders. 

White  pine 

timber 
andplank, 
per  If  feet, 
B.  mJ^ 

White  oak 
timber, 

Iter  M  feet, 
B.M. 

Iron 
plates 

per 
poand. 

Binnt 

bdU 

per 

pound. 

Pointed 
bolts 

poand. 

Boat 

spikei 

*1 

Henry  Howard  A  Co.,   Port 

$18.00 
19.00 
22.50 

$80.00 
80.00 
40.00 

Oentt. 

Cents, 

(MnU. 

Omtt, 

2 

Brooks  Sc  Josljn,  Port  Huron, 
yiich                           

8 

*1 

Carkin,    Stiokney    &  Cram. 

EastSaginAW,  HiolK 

Dooharme,  Fletcher  &  Co., 

Detroit  Mich 

5 
2.85 

5 

2.20 

■  ■  .J — ;. 

5 
2.45 

5 

*Becommended  for  aoeeptanoe. 
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of  bidt  for  fumUhing  hardware  avd  $hip  chandler y  for  inprjoinj  harbor  of 
rrfd^  tfOke  Huron,  Miohiganf  received  and  evened  on  September  17,  18d3,  in  accordance 
adcertiaement  dated  September  7,  1886. 


n 
I 

s 

n 


Namet  and  addrenea  of  bidden  > 


T.  B.  Bayl  &  Co  .  Detroit,  Iffloh 

Jaa.  L.  Fiafaer,  Detroit,  Mioh 

J.  Janka  Sl  Co.,  Sand  Beach,  Mioh  . 
George  W.  Edwaida,  Detroit,  Mich 


Hardware.  ^ 


Shii 
chandlery. 


hip 
idfery. 


$34.42 
3&72 
80.73 


$23.25 


*  Beoommended  for  acceptance. 


Aktrad  of  bide  for  furnishing  iimher  and  plank  and  iron  bolts  and  spikes  and  stone  for 
enb-work  at  the  harbor  of  refuge  at  Sand  Beach,  Michigan,  received  and  opened  March 
10,  1887,  tJi  aooordance  with  advertisement  dated  February  8,  18o7. 


Names  and  addreaiea  of  bidders. 


!   White  pine 

I  timber  and 

^lank  (tM3.150 

feet.  B.  M.), 

per  M  feet, 

B.M. 


Brooka.  Joalyn  St,  Co.,  Port  Haron,  Mich 

Henry  Howard  A  Co.,  Port  Huron,  Mich 

Carkin,  Btickney  ft  Cram,  Saat  Saginaw,  Micli 


$31.50 
22.00 
23.50 


White  oak 
plank  (28.400 
feet,  B.  M.), 

per  K  feet, 
B.M. 


$30.00 
80.00 
2L00 


S«L 


Namea  and  addreaaea  of  bidders. 


Dacbarme,  Fletcher  &,  Co.,  Detroit,  Mich 

Mark  Packard.  Bnifalo,  N.  Y 

Catkin,  SUckney  Sc  Cram,  Eaat  Saginaw,  Mich. 


Blnnt  bolts 

(41,866 

poonda), 

per  poond. 


Pointed    iBoat  apikea 


bolts  (23,032 

pounds) . 

per  pound. 


(18,835 

pounds), 

per  pound. 


Cents. 

2.54 

2.00 
3.75 


OcnU. 

2.75 

2.09 
3.75 


\\ 


Cents. 

*2.87 

t2.e« 

2.98 
3i 


Ladder 
irons  (970 

pounds), 
per  pound. 


Cents. 
2.80 
2.50 


I 
la! 


'       Stone. 
Namea  and  addresses  of  bidders.  (1,500  cords), 

I     per  cord. 

^ * 

Bnoka.  Xoalyn  A  Co.,  Port  Huron,  Hich 

Henry  Howud4t  Co.,  Port  Huron,  Mich ' 

Carkm,  Stickney  ft  Cram,  East  Saginaw,  Mich ' 

Dacharme,  Fletcher  ft  Co.,  Detroit,  Mich I 

Mark  Packard,  BuflklcK.Y 

Carkin.  SUckney  ft  Cram,  East  Saginaw,  Mich I 

MeHeUia  ft  Johnson,  Port  Hope,  Mich $4.80 

George  W.  Jenka,  SandBeach,  Mich I  5.97 

OsrUn,  Silokiiey  ft  Cram,  Xaat  Saginaw,  Mich I  10.00 


Approximate 
totoL 


:$14.e70.72 
15. 000.  SO 
15,7ia42 
:2. 199. 88 

2,441.28 
63,090.47 
:7,200.00 

8,055.00 
15,000.00 


*  For  I  Inch. 

f  For  I  inch. 

!  Raoommended  for  acceptance. 

(  No  aeparate  price  for  ladder  irons,  included  and^ figured  at  the  rate  of  pointed  bolts. 

Absbrmet  of  bide  for  furnishing  supplies  for  improving  harbor  of  refuge,  Lake  Huron, 
Mkkigany  revived  and  opened  March  15,  1887,  in  accordance  with  mdverlisement  dated 
rebnoTM  23,  1867. 


Ka. 


•I 
2 
S 

•1 

n 
•1 


Namea  and  addresses  of  bidders. 


J.Xeaka  ft  Co.,  Sand  Beach.  Mich 

Hodcsoo  ft  Howard,  Detroit,  Mich 

T.  a  B*t1  ft  Co.,  Detroit,  Mich 

H.  D.  Edwarda  ft  Co.,  Detroit,  Mich . . . . 
The  J.  P.  Donaldson  Co..  Detroit.  Mich . 
(3eorge  W.  Jenka,  Sand  Beach,  Mich  . . . 


Supplies. 


Hardware 

do 

do 

Ship  chandlery 

do 

Lump  coal 


Amount 


$108.05 
179.90 
181.07 
27^70 
313.79 
875.00 


Beoommended  for  acceptance. 


t  Bids  not  signed. 
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No.  1.— Record  of  vessels  taking  refuge  in  the  harbor  of  refy^e.  Lake  JJnroii,  JfwAi 

from  Jane  30,  1886,  to  June  30,  1«W. 


Direotioo  of  the  wind 
at  time  of  entering. 


North: 
Steam 
8aU... 
Tow.. 


Northweat : 
Steam  .. 

SaU 

Tow.... 


West: 
Steam 
SaU... 
Tow.. 


Sonthweat  s 
Steam  ., 
S»U..... 
Tow..., 


Soath; 
Steam 
Sail... 
Tow.. 


Soatheaat: 
Steam  . 
SaU.... 
Tow... 


Bast: 
SteMD. 
SaU... 
Tow.. 


Northeast : 
Steam  .. 
SaU..... 
Tow... 


Monthly  total: 

Steam 

SaU 

Tow 

Total.... 


July. 


5 

10 
3 


2 
1 

4 


1 
5 
1 


6 

8 


8 
2 
2 


6 

15 

3 


26 
42 

18 


1888. 


Auic. 


li 

7 

10 


23 

8 

83 


4 

4 
3 


1 
1 


2 
6 
1 


10 

14 

8 


9 
5 
3 


60 
45 
53 


Sept 


2 

7 

4 


44 

6 
36 


20 
16 
28 


10 

13 

4 


1 
1 


34 
27 
18 


4 

6 
5 


115 
70 
85 

286 


Oct. 


16 

8 

20 


20 

6 

12 


16 

5 

17 


12 

20 

8 


9 
8 
6 


6 
9 


11 

2 

15 


100 
58 
75 

233 


Nov. 


4 

1 
1 


?8 
20 

11 


33 
19 
23 


6t 
18 
47 


4 
5 
4 


8 
3 


2 
1 

4 


8 
Z 


143 
67 
95 

305 


Dee. 


7 
2 

4 


2 


9 
2 

4 

1l6 


1887. 


AprU. 


5 

2 

4 


6 
1 

4 


4 

2 
1 


17 
6 
9 

IT 


May. 


6 

It! 

2 


1 

i 


5 

11 

3 


Joneb 


8 
22 


6 
3 


26 

48 

6 

80 


3 

1 


1 
4 


< 

5 


10 

n 


9 

a 


15 
17 
12 


7 
5 
2 


38 
87 
14 


41 

ii 


4 
3 

4 

li 


41 

S 
U5 


SH 


!,» 


APPENDIX   K  K — REPORT   OP    LIEUT.  COL.  POE. 


2261 


2. — CloMtified  table  of  tonnafje^  by  monthSf  entei'ing  the  harbor  of  refuge,  Sand  Beach , 
Lake  Huron,  for  shelter  from  June  3U,  1886,  to  June  30,  1687. 


llontlia. 


1886. 


iber. 
sr — 
Iber. 
iber. 


1887. 


Steamer. 


ToUl 634 


106,806 


Sail. 


No. 

Tont. 

No. 

26 

5,070 

42 

60 

15. 458 

45 

115 

82.870 

76 

100 

43.K31 

58 

143 

67.015 

67 

9 

4,009 

2 

17 

6,443 

5 

26 

8.164 

48 

38 

10,956 

87 

880 


Tont. 
8.457 
2,817 
6,878 
5,285 
9,077 
90 


'  946 
3.086 
1,724 


83,860 


Tow. 


No. 
18 
63 
05 
75 
06 
4 


9 

6 

14 


360 


Tons. 

6,491 
14,585 
83,681 
28.721 
84.868 

2,368 


3.910 
2,500 
6,250 


132,224 


Total. 


No. 

86 
168 
286 
233 
805 

15 


31 

to 

89 


1,283 


Tont. 
15,918 
82,860 
73,279 
77,837 
111,860 
7,457 


10.200 
13. 750 
17,930 


861,190 


3. — Tamuage  of  veeeeh  taking  ehtlter  in  the  harbor  of  refuge.  Sand  Beach,  Lake  Huron, 


Calendar  year. 

Tonnage. 

Total 
tonnage. 

Total 

nnmber  of 

vesaela. 

Ayerage 

Steam.           Sail.           Towed. 

17 

63,066 
104,025 
133.080 
158, 720 
144.645 
146.132 
177. 122 
156, 518 
106.364 
106,335 

27.609 
39.699 
45. 730 
55.630 
55.060 
26.504 
82,713 
84, 724 
29.426 
33,790 

50.054 
00.282 
100,096 
147,  260 
127,855 
114.067 
114,  091 
122,9f:0 
151,607 
140,862 

142, 610 
243,006 
278,926 
361.582 
328,460 
286,703 
323,026 
314,222 
877.397 
870,087 

493 
781 
921 
1.317 
1.176 
1,022 
1,139 
1,142 
1.158 
1.304 

280 

Ig 

ail 

•  -..:::.. 

sua 

I :::::::: :. 

275 
279 
280 
284 
275 
826 
281 

11 

M 

^ 

B  ..-.::::::  ::::.:.::..:::. 

»5 

n. 

Total 

1,476,889 

381,805 

1,169,054 

3,027,838 

10,453 

290 

K  K  10. 

IkU  LAUNCH  OR  TUG  FOR  HARBOR   OF  REFUGE  AT  SAND  BEACH, 

LAKE  HURON,  MICHIGAN. 

The  steam-Iaanch  reported  Id  the  last  annaal  report  as  constractiDg 

^  Mr.  David  Bell,  of  BoflFalo,  N.  T.,  under  contract  dated  April  5, 

^,  was  completed  and  delivered  at  Sand  Beach  as  required.    The 

it  has  been  in  satisfactory  ase  since  delivery. 

The  amount  of  the  appropriation  was  $10,000.    The  entire  expendi- 

was  #5,901.14.    Hence   the   snm    of  $4,098.86  remains  in  the 

mry  unexpended. 

Money  statement 

iItI,  1888,  ttmonnt  available f9,661.06 

4y  1, 18K7,  unoont  expended  during  fiscal  year,  exclusive  of  liabilities 
oQtsUmdliig  July  1,  lb86 5,502.20 

Jnljrl,  1887,  amount  available 4, 09a  86 


i 
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K  K  II. 

IMPROVEMENT     OF     ICE-HARBOR     OF     REFUGE     AT     BELLE     RIVEB; 

MICHIGAN. 

The  project  for  tbis  improvement  was  adopted  in  1880,  the  object 
being  to  obtain  a  channel  50  feet  wide.  13  feet  deep  to  the  first  bridge, 
12  feet  thence  to  the  second  bridge,  and  affording  a  safe  harbor  against 
running  ice. 

The  work  was  completed  in  1885,  according  to  the  project,  and  gives 
satisfaction. 

Nothing  further  is  required  at  this  time,  and  therefore  no  estimate  is 
submitted. 

BelleRiver  is  in. the  collection  district  of  Haron,  Mich.    The  nearest  light-honse 
is  at  8t.  Clair  Flats  Canal. 

Money  statement 

July  1, 1886,  amount  available $47.10 

July  1,  18^,  amount  available. 47. 10 


K  K  12. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHJOAN. 

This  canal  was  projected  in  1866  with  a  view  to  obtaining  a  straight 
channel  13  feet  deep  and  300  feet  wide  across  St.  Glair  Flats,  the  dian- 
nel  being  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an  aggie- 
gate  of  14^442  feet. 

These  dikes  consist  of  timber  cribs  resting  apon  piles  driven  into  the 
original  bottom  of  the  shoal,  the  crib  pockets  being  filled  with  mate- 
rial dredged  from  the  channel. 

To  maintain  a  channel-bank  a  single  row  of  sheet-piling  was  drivea 
along  the  channel- face  of  the  cribs  previons  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  from  wave  action  by 
shorter  sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thas  limited  by  the  fact  that  the  sheet-piling  intended 
for  a  depth  of  13  feet  have  not  sufficient  penetration  to  admit  of  dredg- 
ing to  16  feet  for  the  full  width  of  300  feet. 

The  single  row  of  sheet-piling  is  also  insufficient  to  prevent  the  leak- 
age of  the  dike  material  through  it  into  the  channel,  audit  is  necessary 
to  re-enforce  it  with  a  double  row,  giving  them,  however,  sufficient  pene- 
tration to  admit  of  subsequent  dredging  to  a  depth  of  20  feet 

The  entire  timber  structure  is  much  decayed,  and  should  be  renewed 
as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the  Annasl 
Eeports  for  the  last  four  or  five  years,  and  there  is  now  nothing  to  add 
except  that  the  condition  becomes  worse  with  each  succeeding  year.  It 
has  now  been  in  place  for  an  average  of  about  nineteen  years. 

By  the  river  and  harbor  act  of  August  6, 1886,  the  sum  of  IIS,?* 
was  appropriated  for  continuing  the  improvement. 

Under  date  of  November  15, 1886,  a  general  project  was  submitted 
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improving  the  canal  and  a  special  project  for  the  application  of  this 
iropriation. 

le  general  project  contemplates  driving  a  doable  row  of  sheet-piling 

a  depth  of  26  feet  along  th^  channel-face  of  each  dike,  dredging  the 

between  them  to  a  depth  of  20  feet,  continaing  the  channel  above 

below  the  canal  to  the  same  depth  in  river  and  lake,  and  rebaUd- 

the  wooden  saperstrnctnre. 

le  special  project  aims  at  completing  as  mnch  of  the  sheet-piling 
the  available  fands  will  permit 

"^hese  projects  were  based  npon  data  contained  in  the  Annnal  Beport 

11885.  io  which  the  cost  was  estimated, at  $153,289.    I  am  inclined  to 

'  ik  tnat  this  estimate,  sufficient  at  the  time,  is  now  too  small,  for  the 

►n  that  the  price  of  timber  and  lamber,  as  well  as  of  labor,  is  in- 

ling  so  rapidly  that  estimates  made  three  or  four  years  ago  mast 

materially  increased,  and  for  the  additional  reason  that  the  sheet- 

ig  DOW  used  is  one-third  thicker  than  that  originally  proposed. 

)nce  I  do  not  think  it  safe  to  estimate  the  cost  of  bnilding  the  new 

retment  and  renewing  the  old  snperstractare  at  less  than  $200,000, 

^d  if  any  considerable  delay  occnrs  the  estimate  will  have  to  be  ftarther 

In  my  opinion  the  foregoing  estimate  will  not  hold  good 

more  than  two  years.    It  is  exclasive  of  the  cost  of  deepening  the 

mel  by  dredging. 

The  foregoing  projects  having  been  daly  approved,  proposals  were 

ivited  by  pubUc  advertisement  for  so  mach  of  the  sheet-piling  as  the 

ivailable  fands  woald  pay  for.    They  were  opened  December  ^,  1886, 

id  the  contract  awarded  to  Angostos  J.  Dapias,  the  work  to  begin  on 

before  Jnne  1, 1887,  and  to  be  completed  on  or  before  December  1, 

1887.    Contract  dated  Jannary  7, 1887. 

The  contractor  promptly  began  operations  at  the  lower  end  of  the 

tern  dike,  when  it  was  discovered  that  this  end  of  the  dike  had  sank 

It  10  inches,  and  it  was  deemed  necessary  to  place  a  new  waling 

on  thcL  channel-face  of  the  old  sheet-piling  to  level  it  ap  and  give 

proper  support  to  the  new  work.    It  was  then  too  late  to  advertise 

proposals  therefor,  and  as  Mr.  Dapias  offered  to  do  the  work  at  a 

y  reasonable  price  (36  cents  per  ranning  foot  for  the  ^mpleted  work) 

was  instrncted  to  do  it. 

The  work  is  now  in  fall  progress,  bat  at  the  end  of  the  fiscal  year 
none  had  been  finished  to  snch  degree  as  to  entitle  the  contractor  to 
any  payment  ander  the  articles  of  agreement,  which  provide  that  pay- 
Bent  shall  only  be  made  for  completed  work. 

The  great  importance  of  this  improvement  is  so  well  known,  its  ase 
ii  80  advantageoas  to  a  commerce  hailing  from  every  lake-port,  both 
in  the  United  States  and  Canada,  amoanting  to  nearly  20,000,000  tons, 
and  nearly,  if  not  qnite,  eqaal  to  oar  entire  foreign  commerce  by  salt- 
water, that  no  additional  representation  seems  to  be  necessary  to  se- 
cure favorable  consideration. 

The  necessity  for  the  work  is  immediate  and  argent  I  therefore 
lecommend  that  the  sam  of  $100,000  be  made  available  for  the  fiscal 
]f6ar  ending  Jane  30, 1889. 

Urtimftted  ooet  of  present  project,  exclasive  of  dredging |S00,000 

imonnt  appropriated  by  act  of  AngastS,  1686 18,750 

Sitiinated  amount  yet  to  be  appropriated 181,250 

St  Clair  Flat8  Canal  is  in  the  collection  district  of  Detroit,  Micb.,  which  is  the 
aeaiett  port  of  entry.    Two  light-honses  stand  npon  its  banks. 
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Money  statement, 

Amoant  appropriated  by  act  approved  Aagast  5;  1886 |18, 750. 00 

July  1, 1887,  amount  expended  during  fiscal  year,  ezcluaive  of  liabilities 
outstanding  July  1, 1886 196i06 

July  1, 1887,  amount  available 18,553,94 

{Amount  (estimated)  required  for  completion  of  existing  project 181, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah»tract  of  bids  for  revetment  oonstruotion  at  St.  Clair  Ship-Canalf  Michigan,  reeeifedani 
opened  on  December  30, 1886,  in  accordance  with  advertieement  dated  November^f  1896. 


No. 


*1 
2 
8 
4 

5 
6 

7 
8 


Karnes  and  addresBes  of  bidden. 


Angnatae  J.  Dupiaa,  Detroit,  Mich 

Candler  Brothers,  Detroit,  Mich 

Schwarz  dk  Bemer,  Green  Bay,  Wis 

Btanit  &  Gillmore,  Loraih,  Ohio 

Lather  E.  Allen,  Charlevoix,  Mich 

R.  J.  Cram.  Detroit.  Mich 

Henry  M.  Yoamans,  East  Surinaw,  Mich 
Hnbbell  A  Skeldon,  Detroit^  Mloh 


Prieei>er 
fiwt. 


16.87 

7.85 

8.12 

ff.8S 

9.81 

10.  Ot 

12.  M 

14.  S8 


*  Recommended  for  aoceptance. 


KK13. 

OPERATING  AND  CARE  OP  ST.  CLAIR  FLATS  CANAL,  MICHIGAlf. 

The  sam  of  $319.53  was  expended  dnriog  the  fiscal  year  in  the  minor 
repairs  involved  in  operating  and  care  of  the  canal.  This  was  dae,  as 
has  been  the  case  in  the  past  two  years,  to  the  fact  that  the  sta^e  of 
water  was  such  that  but  few  vessels  grounded  in  the  canal,  and  slight 
damage  was  done  to  the  dikes.  Cavities  in  the  dikes  were  filled  with 
cedar  bark,  and  the  willows  growing  on  the  dikes  were  trimmed  as 
usual,  and  the  cuttings,  tied  in  bundles,  also  deposited  in  cavities. 

The  canal  has  been  in  charge  of  a  custodian,  who  also  acts  as  an 
inspector  when  any  work  is  being  done  in  connection  with  the  canal. 

The  estimated  cost  of  operating  and  care  of  the  canal  foir  the  fiscal 
year  ending  June  30,  1888,  is  as  follows: 

Salary  of  cnstodian tl,5O0 

Carrent  repairs  which  can  neither  be  foreseen  nor  estimated  for  in  detail,  to 
include  a  fair  proportion  of  the  expenses  of  the  superintending  engineer 
at  Detroit 3,500 

""5,000 

all  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of  the 
river  and  harbor  act  of  July  6, 1884). 

Money  statement 

July  1, 1886,  amount  available |5,000.O0 

July  I,  1887,  amount  expended  during  fiscal  year 1,818.53 

Amount  available  by  allotment  for  fittcal  year  ending  June  30, 1838 5, 000. 00 


/ 


APPEKDEX   K  K — ^REPORT   OP   LIEUT.  COL.  POE. 


2265 


Itemized  statement  of  expendituree  iaeurred  on  account  of  apwrdpriation  for  operating 
and  eare  of  oanaU  and  other  works  of  navigation^  as  applied  to  operating  and  care  of 
St.  Clair  Flats  Canal,  Miehigan,  for  ike  fiscal  year  ending  June  30, 1887. 


Data. 

Ko.    of 
roacher. 

1886. 
July    8 

1 

81 

2 

31 
Aug.  31 

1 
2 

Sept  80 


Oljeot  of  expenditure. 


July, 

N.  Eiaenlord,  eeoretarr  And  treasurer  The  Detroit  Free  Pr^  Company, 

advertising  propoaaia  for  ^edar  bark 

W.H.Mottk  serrices as cnKtodian,  July,  1886 


Augtut 

Hubert  Brossard,  80  oords  oodar  bark,  at  $1.69 . . 
W.  H.  Mott,  serrioea  aa  cnstodiao,  Ailsnst,  1886. 


Oct    31 

81 

Not.  30 

1 
2 
8 

Dec.  31 

1 

1887. 
Jan.   81 

Peb.  28 

1 

Mar.  81 

1 

Apr.  26 
30 

1 
2 

ICay    4 

10 

1 
2 

17 
26 

3 

4 

31 

5 

Jane  18 

1 

30 

2 

September. 
W.  H.  Mott,  services  as  onstodian,  September,  1886 

Kovember. 


W. EL  Mott,  services  as  custodian,  October,  1886  ..;... 

Pay-roll.  October.  1886.  2  laborers,  3t  days,  at  $2 

W.  H.  Mott,  services  aa  custodian,  ifovember,  1886. . . . 

DseemlMr. 

W.  EL  Mott,  services  aa  custodian,  December,  1886. ... 

Janitary, 

W.  H.  Mott,  services  ^f^  custodian,  January,  1887 

February. 

W.  H.  Mott,  services  aa  oostodian,  February,  1887 

March. 

W.  H.  Mott,  services  aa  custodian,  March,  1887  .' 

ApriL 

H.  D.  Edwards  A  Co.,  25  ponnds  lath  yam.  at  10  cents 
W.  H.  Mott,  services  as  custodian,  mouth  April,  1887  . 

May. 


Pay-roll,  April,  61aborers,  80 days.  at$2 , 

EL  D.  Edwards  St  Co.,20  pounds  lath  yam  delivered  atSt  Clair  Flats  Canal, 

at  lU  cents 

Pay-roll,  May,  6  laborers,  47  days,  at  $2 

H.  D.  Edwards  A  Co.: 

1  pair  ash  oars,  16  feet,  at  7  cents 


1  pair  rowlocks. . .  j. 


W.  H.  Mott,  services  as  custodian.  May,  1887 

JttfM. 

C.  J.  Dowswell  A  Co.: 

Pine  lumber  delivered  at  St.  Clair  Flats  Canal,  661  feet,  B.  M 
Kails,  15  pounds  

W.  H.  Mott,  services  as  custodian,  June,  1887 


Amount. 


$a28 
12&.00 


135.20 
125.00 


123.00 


125.00 

7.00 

125.00 


125.00 


125.00 


185.00 


125.00 


2.50 
125.00 


60.00 

2.25 
94.00 

L12 

60 

125.00 


11.20 

48 

125.00 


1, 8ia  58 


K  K  14. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

In  1870  the  channel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3}  feet^  whilst  the  depth  in  the  river  some  distance 
above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870  and  mod- 
ified in  1880.    It  aims  to  obtain  an  entrance  channel  of  8  feet. 


f 


I 


f 
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"-^tUous  progressed  day  and  night  during  the  fiscal  year  whenever 
^n  woold  permit    Two  contracts  have  been  in  force — 
.  Wi*  Garkin,  Stickney  &  Gram,  dated  August  20, 1884.    This 
led  November  30, 1886,  by  the  exhaustion  of  the  funds  applicable 

bllowing  is  a  statement  of  the  amount  of  work  done  under  this 
t: 

ted  and  blasted  and  completed sanarefeet..    969,233 

K  xemoved onbioyarda..      :^,2G6 

kcremoTed do....  116 

I  figures  illustrate  the  economy  of  doing  such  work  under  large 
pations  (in  this  case  $200,000),  as  the  prices  were  surely  20  per 
Irer  than  they  had  before  been  under  smaller  appropriations, 
b.  With  Dunbar  &  Sullivan,  dated  October  15, 1886. 

*  this  contract  drilling  and  blasting  commenced  October  18  and 

d  until  December  3, 1886,  when  work  was  stopped  by  the  for- 

)f  ice  in  the  river. 

tions  were  resumed  March  9, 1887,  and  by  May  23  the  drilling 

rilling  had  been  completed  over  as  great  an  area  as  the  funds 
would  suffice  to  pay  for.  By  June  27  the  dredging  had  been 
,  and  it  is  expected  that  by  the  1st  Septen^r,  1887,  the 

g  up"  wiU  be  finished  and  the  contract  closed. 

Uowing  is  the  amount  of  work  done  under  tiiiis  contract,  viz : 

[,  blasted,  and  completed square  feet..    50,500 

removed onbio  yards..      4, 796 

removed do....  109 

>tal  amount  of  work  done  during  the  fiscal  year  under  both  con- 


led,  blasted,  and  completed....  1 sqnarefeet..    154,061 

removed onoicyards..      14,554 

removed do....  144 

le  total  amount  of  work  done  on  the  improvement  to  June  30, 

fed,  blasted,  and  completed sqnarefeet..  883,853 

removed: 

scow  measurement ^ cnbio  yards..  2,632 

bank  measoroment do....  77,321 

ik  removed do 1,042 

the  existing  contract  it  is  estimated  that  1,085  cubic  yards  of 
be  removed  between  the  end  of  the  fiscal  year  and  the  closing 
m tract,  about  September  1, 1887. 
Idition  to  the  solid  rock  removed  from  within  the  area  reported 

!90  cubic  yards  were  removed  from  a  very  dangerous  shoal  about 
Is  below. 

ler  to  complete  this  important  improvement  upon  the  present 
a  further  quantity  of  solid  rock  must  be  removed;  estimated  at 

I  cubic  yards. 

^with  is  transmitted  a  tracing  showing  the  original  condition  of 
rtruction  and  the  extent  of  the  improvement, 
to  be  understood  that  there  is  now  a  dear  channel  300  feet  wide 
feet  deep  through  the  obstruction ;  that  an  additional  width  of 
is  far  advanced  towards  completion,  and  that  the  removal  of 
cubic  yards  (estimated)  will  complete  it  to  a  width  of  400  feet 
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The  original  estimate  of  the  probable  cost  of  the  work  was $1,-^ 

Estimated  addition,  on  aoconnt  of  the  modi&catiou  of  IkS&li ^ 

Estimated  cost  of  the  additional  width  of  100  feet  (project  of  lbd6) ., .. .  ^ 

Total  estimate  for  present  project ^*^^ 

Amount  heretofore  appropriated,  which  has  completed  the  project  as  mod-  ^ 

ified  in  1883,  and,  in  addition,  nearly  50  feet  of  the  project  of  1886 ^  * 

Estimated  cost  of  Removing  the  remainder  required  to  complete  the  pres- 
ent project  

Actual  cost  of  present  project S 

Actual  cost  of  present  project  (400-foot  channel)  less  than  the  estimate.. .       t 

It  will  be  seen  fr6m  the  forefSfoing  that  the  actaal  cost  of  the  ~ 
and  mnch  better  chajinel  will  be  $466,500  less  than  the  orginal  esf   , 
for  the  narrower  curved  channel  proposed  in  1874,  and  for  whk — 
first  appropriations  were  made.  — 

This  fact  encourages  me  to  recommend,  in  the  strongest  terms  3 
properly  use,  the  appropriation  in  one  sum  of  the  $130,500  requit — 
complete  the  improvement    With  such  energetic  and  intelligenn — 
tractors  as  we  have  been  so  fortunate^  to  get  on  this  work  in  ttp 
few  years  the  whole  can  be  done  in  one  year.  . 

The  prospective  advantages  to  commerce  firom  the  completion 
improvement,  and  which  are  in  great  degree  realized  by  what  has  a1 
been  done,  become  apparent  from  the  fact  that  for  many  years 
last  season  the  loss  to  vessels  from  detention  and  damage  by  stf — 
averaged  $100,000  per  year,  and  deep-draught  vessels  were  com] 
to  move  with  lighter  loads  than  they  could  otherwise  have  carrii 

The  improvemept  benefits  no  local  interest.    It  is  truly  natioi 
its  character.    Not  a  grain  of  wheat  brought  from  Minnesota  or 
to  New  York  or  a  pound  of  iron  ore  to  Ohio  or  Pennsylvaiia  but 
its  advantages. 

This  work  is  located  in  the  collection  district  of  Detroit,  Mich. 

The  nearest  port  of  entrjr  is  Detroit. 

The  nearest  light-honse  is  Mammy  Jndy,  abont  5  miles  distant. 

Money  atatement 

July  1,  1886,  amoant  available (59,] 

Received  from  sale  of  fuel 120.63 

Repayment  of  disallowance 2.00 

Amount  appropriated  by  act  approved  Angnst  5,  1886 37, 

96,1 
July  1, 1887,  amoant  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1, 1886 81,574.16 

July  1,  1887,  outetanding  liabilities 6.302.50 

87, 

Jnly  1, 1887,  amount  avaUable , 8, 

{Amount  (estimated)  required  for  completion  of  existing  project 130, 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  130,| 
Submitted  in  compliance  with  requirements  ox  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


WATER-LEVBL  OBSBRYATIONS. 


Herewith  is  transmitted  a  tracing  upon  which  is  indicated  the  mi 
curve  of  highest  water^  that  of  lowest  water^  and  that  of  the  mean 
during  such  time  as  operations  were  in  progress. 


18 


i 


--^ 
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Ah9traet  of  bitU  for  removing  solid  rock  and  bowlders  from  the  channel  of  Detroit  Biver  at 
Lime  Kiln  Crossing,  received  and  opened  on  October  7,  ISHld,  in  accordance  with  adver- 
tisement dated  September  7,  1886. 


No. 


2 
3 


NaniM  and  addresses  of  bidders. 


Dunbar  A  SnlliTan,  Boifido,  N.  Y 

Carkin,  Sdckney  ic  Cmm,  East  Saginaw,  Mioh 
Hickler  A  Green,  Saolt  Ste.  Huie,  Mich 


Solid  rock 
per  cubio 

>ard 
in  place. 


16.00 
6.40 
6.55 


Loose  rook 
per  cable 

yard 
in  scow. 


$t.00 
2.60 
1.U0 


*  Recommended  for  aoceptanoe. 


COMMERCIAL  STATISTICS. 


The  following  statistios  relating  to  the  commeroe  of  the  United  States  passing  the 
location  of  this  work  are  sabmitted  as  of  valne  in  measoring  the  yalne  of  the  improve- 
ment.  The  Canadian  commerce  would  considerably  increase  the  figures  given  below, 
but  is  not  included  because  the  requisite  data  are  not  at  hand. 

y umber  and  tonnage  of  United  Skttes  vessels  wl^ich  passed  through  Detroit  Biver  bg  seasons, 

beginning  with  that  of  1880. 


l«80 
18i)l 
1M2 
U83 


Nomberof 
vessels. 


40,621 
35,888 
35,189 
40,385 


Tonnage. 


20,236,249 
17,67^240 
17, 872;  182 
17,695,174 


Season. 


Number  of 

ressels. 


1884 
1885 
1886 


38,742 
34,021 
38,261 


Tonnage. 


18,046,019 
16,777,828 
18,968,065 


TsbU  showing  the  length  of  time  navigation  was  open  during  eaeih  season,  beginning  with 

that  of  1880. 


188A 
IMl 


From— 

To- 

■ 
Days. 

Apr.  3 
May  4 
Apr.  6 
Apr.  18 

Nov.21 
Deo.  17 
Deo.   7 
Nor.  18 

221 
226 
216 
213 

Tear. 


1884 
1885 
1888 
1887 


From— 


Apr.  12 
Apr.  14 
Apr.  3 
Mar.  23 


To— 


Dec.  16 
Deo.  6 
Deo.   3 


Days. 


247 
235 

245 


For  comparison  the  following  statement  is  given  of  the  number  of  loaded  oars  that 
passed  Detroit  River  by  the  Great  Western  and  Canada  Southern  Hallways : 


im 

1185 
1188 


Loaded  oars. 

At  an  aver- 

East 
bound. 

West 
boond. 

Total. 

age  of  12  tons 
to  che  car. 

Number. 
150, 058 
146,582 
178,825 
158,586 

Number. 
107,200 
117,046 
115.603 
107, 750 

Number. 
257,267 
263.628 
294,618 
266,336 

Tons. 

3,087,204 

3,163,536 

3,634,216 

8,196,032 
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pbeliminary  examination  of  bar  in  st.  claib  biveb,  michigas; 

opposite  saint  claib  city. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  9, 1886. 

Sir:  In  accordance  with  instrnotions  conveyed  by  letter,  dated  Office 
of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  Angnst  5, 1886, 1  have  the 
honor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
vrorthy  of  improvement  by  the  General  Government,' viz:  Bar  in  8t 
Glair  River,  Michigan,  opposite  Saint  Clair  City.    •    •    • 

The  Lake  Sorvey  chart  of  St  Clair  Biver  shows  this  bar  or  shoal 
in  sufficient  detail  to  indicate  the  character  of  the  improvement  to  he 
made,  if  any,  and  to  famish  the  information  requisite  for  a  general  esti- 
mate. 

It  is  sitoated  nearly  in  mid-channel^  opposite  to  and  extending  be- 
yond the  npper  end  of  the  city  of  Saint  Clair.  It  is  about  4,200  feet 
long  between  the  18-foot  carves  and  about  600  feet  wide,  with  a  minimum 
del>th  of  about  4  feet. 

A  much  smaller  shoal  lying  off  the  lower  end  of  the  larger  one  ap^ 
pears  to  have  not  less  than  18  feet  on  it,  and  is  therefore  not  consid- 
ered. 

The  bar  forms  a  middle  ground,  with  a  good  channel  on  either  side  of 
it  The  western  channel,  the  one  adjacent  to  the  ci^  of  Saint  Clair,  is 
the  deeper,  and  although  narrower  is  still  600  feet  wide.  Nearly  oppo- 
site Saint  Clair  are  the  Canadian  towns  of  Moretown  and  Courtright 
the  latter  beiug  a  station  on  the  Saint  Clair  and  Petrolia  division  of 
the  Michigan  Central  Railroad,  whence  connection  is  made  by  feny 
with  the  Michigan  system  of  railways. 

The  middle  ground  is  somewhat  in  the  way  of  a  ferry,  and  gives  rise 
to  some  inconvenience  in  communicating  between  the  two  sides  of  the 
river. 

The  general  commerce  passing  up  and  down  the  river  is  very  great, 
possibly  not  less  than  15,000,000  tons  per  annum.  This  shoal  does  not 
offer  much  obstruction  to  this,  as  the  channel  on  either  side  is  of  suffi- 
cient width  and  depth  for  easy  navigation  by  any  vessel  now  on  the 
lakes. 

The  obvious  improvement  is  the  removal  of  the  shoal  to  the  depth  of 
17  feet.  The  amount  of  dredging  to  do  this  is  estimated  at  160,000 
cubic  yards,  and  the  cost  at  $40,000. 

This  would  only  be  for  present  navigation ;  when  the  channels  now  in 
course  of  improvement  shall  have  attained  their  full  depth  the  benefit 
of  the  improvement  to  17  feet  will  be  lost  unless  the  depth  be  then  in- 
creased to  20  feet. 

In  view  of  the  necessity  existing  elsewhere  for  improvements  of 
greater  importance,  I  find  myself  unable  at  this  time  to  express  the 
opinion  that  this  bar  is  worthy  of  improvement  by  the  General  Grovem- 
meat. 

Respectfully  submitted. 

O.  M.  PoB, 
Lieut  Col,  of  Engineers^ 
Bvt.  Brig.  Gen.,  U.  S.  A. 

The  Chief  of  ENomEERs,  F.  S.  A. 
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pbeliminaey  examination  of  north  river,  michigan,  between 

essex  and  north  bridges. 

United  States  Engineer  Office, 

Detroit,  Mich.,  December  dy  1886. 

Sir  :  In  accordance  with  instrnctions  conveyed  by  letter,  dated  Office 
of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  Angnst  5, 1886, 1  have  the 
honor  to  snbmit  herewith  aieport  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Oovernment,  viz:  •  •  •  North 
Siver,  Michigan,  between  Essex  and  North  Bridges.  •  •  •  After 
diligent  inqnii^  I  have  been  nnable  to  ascertain  the  location  referred  to. 

A  point  of  so  little  general  importance  as  to  be  nnkpown  to  the  per- 
sons consnlted  is,  in  my  opinion,  not  worthy  of  improvement  by  the 
General  Oevemmenc. 

Bespectfnlly  submitted. 

O.  M.  POB, 
Lieut,  Col.  of  Engineers, 
Bvt  Brig.  Oen.y  U.  8.  A. 

The  Chief  of  Enoineebs,  IT.  S.  A. 


KK  18. 


FRELJlflNARY  EXAMINATION  OF  BIDDLE'S  POINT,  AT  MACKINAC  HABBOB, 

MICHIGAN,  WITH  A  VIEW  TO  A  BBEAKWATEfi. 

United  States  Engineeb  Office, 

Detroit,  Mich.,  December  9, 1886. 

Bib  :  In  accordance  with  iDstructions  conveyed  by  letter,  dated  Office 
of  the  Ghief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  Angnst  5, 1886, 1  have  the 
honor  to  snbmit  herewith  a  report  in  regard  to  each  of  the  following 
localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  Creneral  Government,  viz :  •  •  •  Bid- 
die's  Point  at  Mackinac  Harbor,  Michigan,  with  a  view  to  a  break- 
water.   •    •    • 

By  the  river  and  harbor  act  approved  March  3, 1879,  a  survey  and 
examination  was  directed  for  a  breakwater  at  Mackinac,  Mich. 

The  work  was  assigned  to  the  late  Mcgor  Harwood,  who  submitted 
his  report  (with  map)  under  date  of  January  10, 1880  (printed  at  page 
2055  et  seq.,  Annual  Beport  of  the  Ghief  of  Engineers  for  the  fiscal 
year  ending  June  30, 1880).  This  report  and  map  furnish  ample  data 
for  the  preparation  of  a  report  upon  the  question  of  an  examination 
ud  snrvey  at  Biddle  Point,  since  one  of  the  breakwaters  proposed  by 
Major  Haurwood  was  located  at  this  very  point.  It  seems .  quite  unneces- 
sary to  repeat  the  description  of  Biddle  Point  given  in  the  report 
referred  to. 

The  conditions  described  remain  unchanged,  except  that  possibly  the 
shore-line  may  have  slightly  receded,  not,  however,  to  such  extent  as 
to  render  it  necessary  to  modify  M%jor  Uarwood's  estimates  on  that 
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accoant.  Bat  the  increase  meanwhile  in  the  cost  of  the  principal  mate- 
rial (timber)  entering  into  the  constmction  has  been  considerable,  and 
it  wonld  not  now  be  safe  to  estimate  the  cost  of  a  breakwater  located 
and  bnilt  as  he  proposed  at  less  than  $125,000. 

The  commerce  of  Mackinac  is  probably  less  now  than  at  the  time 
Msyor  Harwood's  statistics  were  prepared.  Hereto  annexed  is  a  stater 
ment  of  the  entrances  and  clearances  for  the  year  1884-'85y  the  latest 
available.    Mackinac  was  discontinned  as  a  sub-port  on  July  1, 1885. 

The  former  report  was  not  made  under  the  requirement  that  the  en- 
gineer should  express  an  opinion  as  to  whether  the  harbor  is  wortJij 
of  improvement  by  the  General  Government,  a  condition  which  nov , 
exists.    However,  the  engineer  gave  a  mild  support  to  the  proposition 
to  form  a  snug  harbor. 

The  occasions  when  a  landing  at  Mackinac  is  rendered  impracticable 
by  heavy  seas,  or  the  harbor  sought  for  refuge,  are  oomparativdy 
rare.  This,  taken  in  connection  with  the  decadence  of  its  oommerc^, 
due  to  the  greater  prominence  of  the  neighboring  towns  of  Cheboygan, 
Mackinac  Oity,  and  Saint  Ignace,  compel  me  to  express  the  opinion 
that  the  harbor  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Besi>ectfully  submitted. 

O.  M.  PoK, 
Lieut  Col.  of  Engineers  J 
Bvt  Brig,  Oen.,  U.  S,  A. 

The  Chief  of  Enqineebs,  IT.  S.  A. 


COMMEBCIAL  STATISTICS. 

CusTOM-HousE,  Grand  Havxn,  Mich., 

CoUeotw*9  Office,  November  10, 1886. 

Sib  :  Your  letter,  November  8,  reqaestin^  to  famish  yon,  thiouffh  the  deputy  oel- 
lector  at  MackiDao,  all  the  particulars  relative  to  the  commerce  at  Mackinao,  the  cA 
lections,  arrivals,  and  clearances,  etc.,  daring  the  latest  complete  year,  received. 

In  reply  I  have  the  honor  to  state  that  Mackinac  has  been  abolished  as  a  cnstoB- 

rrt  July  1,  1885,  and  inclose  yon,  therefore,  a  statement  of  the  transaction  ttom  Jolf 
,  1884,  to  Jane  90, 1885,  besides  the  lines  of  steamers  teaching  the  above-named  poet 
I  am,  sir,  very  respectlnlly,  yoor  obedient  servant, 

C.  N.  A.  Bbowk, 
Special  Deputg  ColUetor, 
Qen.  O.  M.  Poe, 

Corps  of  Engineers^  U.  8.  A. 


DISTRICT  OF  MICHIGAN,  PORT  OF  GRAND  HAVEN. 

JiyaMaciion  of  the  port  of  Mackinac  during  the  fiscal  year  Ji^y  1,  1884,  to  Jame  30, 18S. 

Vessels  entered  (37,610  tons) 73 

Vessels  cleared  (37,850  tons) % 

Total  (75,460  tons)... 1» 


Lines  of  steamers  touching  the  port  of  Machinao, — Leopold  and  AnsWan  line ;  Han- 
nah Lay  &  Company  line ;  Northern  Michigan  line ;  Goeboygan,  Msakinao  and  Saott 
Ste.  Marie  line ;  Grammond's  line  from  Detroit ;  Detroit  and  Mackinac  line  (steamen 
City  of  Mackinac  and  City  of  Alpena) ;  Green  Bay  and  Mackinac  line. 

C.  N.  A.  Browk, 
Special  Deputy  Collector, 
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i 

PRELIMINARY   EXAMINATION  OF  HARBOR  AT  FORESTVILLE,  LAKE 

HURON,  MICHIGAN. 

United  States  ENaiNESR  Office, 

Detroit^  Mich.j  December  9, 1886. 

Sib:  Id  accordaDCO  with  instractious  conveyed  by  letter  dated  Office 
if  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 

t  provisions  of  the  river  and  harbor  act  of  Angnst  5, 1886, 1  have  the 
or  to  snbmit  herewith  a  report  in  regard  to  each  of  ttie  following 
iMalities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
porthy  of  improvement  by  the  General  Government,  viz:  *  *  * 
Ifavbor  at  Forestville,  Lake  Huron,  Michigan.    •    •    • 

Forestville  is  sitnated  on  the  shore  of  Lake  Huron,  about  47  miles 
|9rUi  of  the  foot  of  the  lake  (head  of  St.  Clair  Kiver),  and  about  14  miles 
|Mith  of  the  Harbor  of  Befnge  at  Sand  Beach. 

'  A  small  stream  empties  into  the  lake  at  Forestville,  but  it  is  not  of 
Afficient  capacity  to  be  available  for  harbor  purposes. 

•  •••••• 

What  the  citizens  want  is  a  substantial  dock,  or  wharf,  built  from 
the  shore  into  the  lake,  to  take  the  place  of  private  docks  destroyed  by 
ttorms.  But  tl)is  is  not  such  an  improvement  as  would  be  of  any  value 
to  the  general  commerce  of  the  lakes.  For  this  purpose  a  harbor  at 
Ihis  point  would  necessarily  be  wholly  artificial.  The  protecting  works 
leed  not  be  so  extensive  as  at  Sand  Beach,  but  the  exposure  is  nearly 
IB  great,  and  they  would  have  to  be  built  equally  strong. 

The  location  best  suited  to  the  purpose  is  southeast  from  the  village, 
rhere  the  18-foot  curve  is  at  a  distance  of  about  2,000  feet  from  the 
ihore.  To  be  of  any  value  as  a  harbor  a  breakwater,  say  2,000  feet 
long,  should  be  buUt  in  22  feet  of  water,  at  a  distance  of  not  less  than 
I^OMfeet  from  the  shore,  with  returns  towards  the  shore  provided  with 
Riitable  entrances. 

He  aggregate  length  of  the  structures  would  be  in  the  neighborhood 
>f  5,000  feet,  and  the  resulting  harbor  would  have  a  capacity  sufficient 
br  all  the  shipping  that  would  resort  to  it.  The  cost  would  approxi- 
mate $600,000. 

The  whole  commerce  of  Lake  Huron  passes  this  point,  and  there  can 
be  no  doubt  but  a  harbor,  if  built  there,  would  often  be  a  great  conven- 

tice  to  shipping,  but  the  short  distance  from  the  Harbor  of  Befuge  at 
Qd  Beach  (only  14  miles)  seems  to  reduce  it  to  a  mere  convenience. 
.It  surely  is  not  a  necessity,  and  in  view  of  the  great  cost  of  construct- 
ing a  harbor  of  any  value  to  general  commerce,  I  am  constrained  to  re« 
mi  that,  in  my  opinion,  the  harbor  is  not  worthy  of  improvement  by 
Ike  General  Government. 

^  Ho  survey  is  recommended,  for  the  reason  that  the  detail  chart  of 
fte  lake  survey  at  this  point  is  quito  sufficient  for  the  purpose  of  mak- 
bg  a  general  plan,  with  estimates. 
'  Respectfully  submitted. 

O.  M.  PoE, 
Lieut  Col.  of  EngineerSy 
Bvt  Brig.  Oen.j  U.  8.  A. 

The  Chief  of  Engineebs,  U.  S.  A. 
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K  K  20. 

PRELIMINARY  EXAMINATION  OF  PINEPOG  RIVER.  MICHIGAN. 

United  States  Engineer  Office, 

Detroity  Mich,,  December  9, 1886. 

Sir:  In  accordance  with  instructions  conveyed  by  letter  dated  OtBee 
of  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
the  provisions  of  the  river  and  harbor  act  of  August  5,  1886, 1  haro 
the  honor  to  submit  herewith  a  report  in  regard  to  each  of  the  follov- 
ing  localities,  and  an  expression  of  opinion  in  each  case  as  to  whether 
it  is  worthy  qf  improvement  by  the  General  Government,  viz,  •  •  • 
Pinepog  River,  Michigan.    •    •    ♦ 

Pinepog  (Pinnepog  or  Partridge)  Biver  is  a  small  stream,  less  than  23 
miles  long,  lying  entirely  within  the  limits  of  Huron  County,  MichigaSi 
It  empties  into  Saginaw  Bay  at  the  town  of  Port  Crescent.  By  the 
river  and  harbor  act  approved  June  10,  1872,  an  examination  and  snr- 
vey  was  ordered  at  Port  Crescent,  the  report  upon  which,  dated  Feb- 
ruary 24, 1873,  is  printed  at  pages  304  and  305,  Report  of  the  Chief  of 
Engineers,  for  the  fiscal  year  ending  June  30, 1873. 

That  survey  was  amply  sufficient  for  any  purposes  connected  with 
the  construction  of  a  harbor  outside  the  river,  and  I  reported  that  '^  tin 
construction  of  a  harbor  here  would  be  at  great  cost,  without  aoj 
adequate  benefit  to  the  general  commerce  of  the  lakes."  My  opioioi, 
as  there  expressed,  remains  unchanged  in  regard  to  the  constnictiQi 
of  an  outer  harbor.  The  act  of  August  5, 1886,  only  mentions  PiiK- 
pog  Biver,  and  the  further  discussion  will  be  limited  to  it. 

The  appendix  to  the  above  report  of  February  contains  the  folloi* 
ing  paragraph,  viz : 

It  having  been  saggested  that  the  PioDepog  (or  Partridge)  River,  at  the  month  rf 
which  Port  Crescent  Is  situated,  might  be  made  available  for  the  shelter  of  vessel^ 
an  examination  of  this  water-conrse  was  made  for  a  distance  of  a^ont  half  a  nuk 
The  water  is  backed  up  by  a  dam  sitaated  near  the  month,  raising  it  2.25  feetalxm 
the  level  of  the  bay.  The  depth  of  water  thas  backed  np  is  from  4  to  6  feet,  iri& 
some  rock  at  the  bottom,  but  I  cannot  say  whether  bed-rock  or  bowlders.  It«  widik 
varies  from  100  to  200  feet.  The  mouth  itself  below  the  dara  is  almost  compleielf 
choked  np  with  sand,  the  accnmnlation  of  which  is  facilitated  by  the  position^ 
the  dock  diagonally  across  the  month. 

Of  course  the  dock,  as  well  as  the  dam,  would  have  to  be  removed  if  such  an  i** 

Erovement  of  the  river  should  ever  be  contemplated,  the  water  in  the  river  tbea 
aving  a  depth  of  from  2  to  4  feet.  The  limited  widtli  of  the  river  and  the  oootf* 
tainty  about  its  bottom,  Joined  to  the  objections  heretofore  stated  as  to  the  inaeeci- 
slbility  of  the  bay,  render  any  recommendation  of  this  scheme  out  of  the  queetioii 

In  order  to  ascertain  the  present  condition  of  the  river  and  the  aipoaitf 
of  commerce,  present  and  prospective,  that  would  be  benefited  by  ib 
improvement,  I  communicated  with  some  of  the  best  informed  people 
of  the  village  of  Port  Orescent.  Several  of  them  united  in  a  letter 
from  which  I  extract  the  following,  viz : 

The  present  commerce  is  composed  of  lumber,  salt,  lath,  shingles,  hoops,  staTti 
headings,  cedar  posts,  coal,  merchandise,  machinery,  and  farm  produce  to  a  Isip 
extent.  There  has  been  a  large  amount  of  white  sand  shipped  from  this  port  1^^ 
season  to  different  ports  on  the  lakes,  principally  to  Lake  Superior.  There  are  tr* 
saw-mills,  two  salt-blocks,  two  general  stores,  oue  flouring  mill,  besides  several st<^ 
and  business  shops  of  smaller  note. 

The  prospective  commerce  will  be  a  marked  Increase  in  manufactories  as  well  as  a 
commodities  if  the  river  was  rendered  safe  for  vessels  to  enter,  but  on  acooaat^ 
numerous  wrecks  of  vessels  off  this  port  marine  men  deem  it  unsafe  to  enter  or  reuui 
here,  which  is  a  great  detriment  to  the  business  interests  of  the  place. 

The  present  condition  of  the  river  is  that  a  bar  of  sand  has  been  formed  at  tki 
mouth  of  the  river  and  partly  filled  for  some  distance  back..  Of  the  dam,  that  at  li* 
month  of  the  river,  the  upper  part  went  out  in  the  spring  of  X885,  but  the  foun* 
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tioDS  remaiu  there  still.  Prior  to  the  time  this  dam  was  pat  in,  vessels  had  loaded 
kt  80  rods  np  the  river  with  200,000  feet  of  lumber  and  went  out  all  right,  to  our  per- 
fonal  knowledge. 

The  natare  of  the  obstructions  are  sand  and  foundation  of  dam  at  present,  and  with 
low  water  the  river  is  180  feet  wide  at  narrowest  place,  and  in  some  places  12  feet 
dMp,  others  not  over  4. 

It  mi|;ht  be  rendered  navigable  for  miles,  but  about  200  rods  would  be  sufficient  for 
the  present. 

It  would  be  a  public  interest  in  the  way  of  a  place  of  safety  for  vessel||on  the  bay 
la  ease  of  a  storm,  and  by  a  safe  entrance  it  would  cause  a  large  traffic  with  the  ont- 
Me,  making  a  market  for  the  products  of  this  place,  which  is  partly  surrounded  by  a 
:V«7  fertile  agricultural  country,  and  no  other  improvement  would  give  this  place  so 
bright  a  future  as  the  proposed  opening  of  Pinnepog  River. 

The  town  of  Port  Crescent  has  increased  in  population  about  200  per  cent.  In 
Vauness  it  has  increased  to  a  considerable  extent. 

Another  prominent  citizen  writes  as  follows,  viz : 

Your  letter  of  inquiry,  dated  November  8,  duly  received.  Not  being  familiar  with 
.tin  matter  to  which  you  refer  I  had  to  confer  with  others,  hence  the  delay.  I  believe 
the  present  obstruction  at  the  mouth  of  the  Pinnepog  Kiver  is  sand  and  an  old  dam. 
Hie  river  can  be  made  navigable  for  moderate-sized  vessels  at  no  great  outlav.  The 
town  has  not  increase^  to  any  extent  in  population  or  business,  but  I  am  satisfied  that 
tlw  present  condition  of  the  river  is  a  great  detriment  to  business. 

It  is  to  be  presamed  that  these  statements  make  the  best  arguments 
possible  in  favor  of  the  proposed  improvement.  I  do  not  believe  any 
improvement  of  the  river  would  render  the  harbor  of  much  use^as  a  har- 
bor of  refnge. 

Vessels  already  in  it  would  undoubtedly  be  well  protected  during 
storms,  and  this  fact  would  give  greater  confidence  to  mariners  and 
indace  them  to  more  readily  resort  to  the  place.  The  region  tributary 
to  Port  Crescent  is  limited  in  area  and  in  products.  From  the  very 
nature  of  things  there  could  never  be  any  considerable  commerce  from 
the  port,  certainly  not  sufficient  to  warrant  any  large  expenditure. 

To  make  the  harbor  available  would  require  piers  on  either  side  of 
the  entrance  extending  to  at  least  14  feet  of  water,  and  the  excavation 
of  a  channel  of  100  feet  in  width  for  a  distance  of  at  least  half  a  mile. 

All  this  would  cost  more  than  seems  to  be  warranted ;  hence,  whilst 
sympathizing  with  the  people  in  their  desire  to  better  their  facilities^  I 
am  compelled  to  report  that,  in  my  opinion,  Pinnepog  Biver  is  not,  at 
this  time,  worthy  of  improvement  by  the  General  Government. 

A  survey  and  examination  at  this  point  sufficient  for  the  preparation 
of  a  plan  and  estimates  for  the  improvement  of  the  river  would  cost 
about  $1,200. 

Respectfully  submitted. 

O.  M.  PoB, 
Lieut  CoL  of  Engineers^ 
Bvt  Brig.  Oen,j  U.  S.  A. 

The  Chief  op  Engineers,  U.  S.  A. 


K  K  21. 


pkeliminary  examination  of  rouge  river,  michigan,  at  its  junc- 
tion with  detroit  river,  and  up  the  river  to  bridge  of  saint 
iouis  and  wabash  railroad. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  9, 1886. 

8iB:  In  accordance  with  instructions  conveyed  by  letter,  dated  Office 
<rf  the  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
^  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
wnor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
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localities,  aad  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
worthy  of  improvement  by  the  General  Government,  viz:  •  *  •  Booge 
liiver,  Michigan,  at  its  junction  with  Detroit  Eiver,  and  ap  the  river  to 
bridge  of  Saint  Louis  and  Wabash  Eailroad.    •    •    • 

Biver  Boage  is  a  comparatively  short  stream,  emptying  into  Detroit 
Biver  about  1  mile  west  of  the  present  limits  of  the  city  of  Detroit 

It  is  somewhat  remarkable  in  depth  of  water  in  its  lower  reaches, 
having  a  cnannel  of  11  feet  at  its  mouth,  and  from  13  to  18  feet  thenoe 
as  far  as  examined,  a  distance  of  1^  miles.  Vessels  have  ascended  it  to 
Dearborn,  a  distance  of  nearly  10  miles  by  the  course  of  the  stream. 
From  the  channel  of  Detroit  Biver  to  the  bridge  of  the  Saint  Louis  and 
Wabash  Bailroad  the  distance  is  nearly  4  miles.  The  present  import- 
ance of  Bouge  Biver  is  a  matter  within  my  personal  observation,  and  is 
very  well  shown  in  the  accompanying  statement  of  the  business  now 
transacted  upon  it.    This  bids  fair  to  rapidly  increase. 

Vhe  principal  value  of  the  proposed  improvement  to  the  vessel  inter- 
ests in  general  will  be  the  formation  of  a  perfectly  safe  ice-harbor, 
where  any  amount  of  shipping  can  be  laid  up  for  the  winter^  In  accord- 
ance with  numerous  precedents  this,  aside  from  any  local  interest,  reo- 
ders  the  river  worthy  of  improvement  by  the  General  Government,  and 
when  taken  in  connection  with  the  large  and  growing  local  business  re- 
moves all  possibility  of  doubt. 

I  therefore  respectfully  recommend  that,  taking  advantage  of  this 
winter's  ice  to  accomplish  it,  an  examination  and  survey  be  made  at  as 
earli^'  a  day  as  practicable,  and  estimate  the  cost  at  $1,200,  as  shown  in 
detail  in  the  appended  estimate. 

BespectfuUy  submitted. 

O.  M.  PoB, 
Lieut.  Col,  of  EngineerSj 
Bvt.  Brig.  Oen.  U,  8.  A. 

The  Chief  of  Engineees,  XJ.  S.  A. 


LBTTEB  OF  MR.  GEORGE  N.  BRADT. 

DBTBorr,  November  16,  1886. 

Dear  Sir  :  In  reply  to  your  question  as  to  the  amount  of  business  on  the  rirer 
Bouge,  I  have  to  say  that  I  have  made  inquiry  and  find  that  the  following  manafiict- 
uring  establishments  are  located  near  the  mouth  of  that  stream,  and  apon  it. 

(1)  The  class  works  known  as  the  Detroit  City  Glass  Works,  capital  $100,000. 

(2)  The  Delta  Lumber  Company,  capital  flOO.OOO. 

(3)  The  Anchor  Manufacturing,  capital  $500,000. 

(4)  The  Michigan  Carbon  Works,  capital  $400,000. 

The  latter  company  handles  about  4,000  cars  per  American  Railroad  Cara,  and 
wishes  to  increase  its  transportation  facilities  by  water.  The  Anchor  Manufactaiing 
Company,  during  the  season  of  navigation,  loads  and  unloads  about  three  vessels  per 
week ;  has  done  this  during  the  season  of  1886.  since  they  got  fairly  to  work.  They  ^' 
pect  to  handle  one  vessel  per  day  in  1687.  Tne  Delta  Lumber  Company  has  received 
during  the  season  of  navigation  52  vessel-loads  of  lumber,  or  about  2  per  week.  It 
expects  to  increase  its  business  about  25  per  cent,  next  year.  The  Detroit  City  GIa« 
Works  have  received  about  20,000  tons  of  sand,  wood,  lumber,  and  coal  by  vater, 
and  have  shipped  glass  in  that  way.  If  the  facilities  are  increased  they  would  prob- 
ably average  one  or  two  vessels  per  week.  Arrangements  are  about  beinff  made  for 
other  business,  that  leads  me  to  believe  that  business  at  the  Bouge  will  double  within 
the  next  twelve  months,  and  will  steadily  increase  from  year  to  year  thereafter. 
Very  respectfully,  your  obedient  servant, 

George  K.  Bradt. 

General  O.  M.  Poe. 


APPENDIX    KK REPORT   OP   LIEUT.  COL.  POE.  2277 

FETITION  OF  CIIABLES  W.   NOBLE  ET  AL. 

Detroit,  Mich.,  2iov€mher  29, 1886. 

Dear  Sir  :  The  andersigned  woald  respectfally  represent  that  they  believe  there 
In  good  and  sufficient  reasons  why  the  Greneral  Government  should  undertake  the 
mrovement  of  the  navigation  of  the  river  Rouge,  and  among  the  reasons  which 
hey  adduce  in  support  of  their  belief,  are  the  following: 
•That,  at  present,  the  following  business  enterprises  are  situated  upon  its  banks,  and 
i^endent  wholly,  or  in  part,  for  their  transportation  facilities  during  the  season  of 
lifigation  upon  said  stream. 

The  Detroit  City  Glass  Works,  emploving  75  men  and  requiring  20,000  tons  of 
flight  annually ;  capital,  $100,000. 

I   luher  Bros.  Glue  Factory,  employing  15  men ;  capital,  |5,000. 
I   The  Delta  Lumber  Company,  employing  100  men,  and  handling  18,000,000  feet  of 
limber  yearly,  which  is  received  by  water  from  their  mills  upon  Lake  Michigan ; 
cuital,  $100,000. 

The  Anchor  Barrel  Manufacturing  Company,  employing  200  men ;  capital,  $500,000. 
Hied  both  for  boats  and  rafts. 

The  Michigan  Carbon  Works,  employing  250  men ;  capital,  $400,000 ;  and  use 
40,000  tons  of  material  yearly. 

The  above-enumerated  establishments  occnpy  but  a  very  small  proportion  of  the 
av&ilable  banks  of  said  river,  and  are  all  within  3  miles  of  its  mouth.  A  large  num- 
ber of  equally  eligible  sites  still  remain,  and  your  petitioners  verily  believe  they 
voQld  be  speedily  occupied  were  access  tnereto  by  large  vessels  assured. 

The  Michigan  Central  Railroad  Company  already  has  connections  at  two  joints 
with  establishments  upon  this  stream,  and  are  preparing  for  the  accommodation  of 
oUier  concerns  desiring  to  locate  thereon. 

The  stream  has  been  continually  navigated  since  the  settlement  of  Detroit,  and  in 
IBIi  the  General  Government  located  its  arsenal  and  ship-yard  for  the  building  of 
▼eaels  thereon. 

As  a  winter  harbor  for  the  mooring  of  steam  and  other  vessels  it  is  unrivaled,  and 
hii  been  used  for  this  purpose  by  many  of  the  smaller  craft  which  navi||[ate  these 
waters.  At  this  date  several  light-draught  side-wheel  steamers  are  placed  in  winter- 
qoarters  within  the  mouth  of  this  stream.  With  the  recent  enlargement  of  the  size  of 
yesiels  navieatiuff  the  great  lakes,  it  is  not  possible,  with  the  present  depth  of  water 
m  the  mouth  of  this  stream,  for  them  to  enter,  which  they  desire  to  do. 

Tour  petitioners  further  assert  that,  in  their  opinion,  the  business  depending  upon 
tbo  navigation  of  this  river  will,  within  the  next  twelve  months,  be  double  its  pres- 
ent volume,  and  continue  to  increase  in  a  large  ratio  thereafter.  That  the  only  avail- 
sble  dock  frontage  adjacent  to  the  maniSacturing  centers  ot  Detroit's  western 
•obarbs  is  along  this  said  stream,  and  that,  in  the  near  future,  with  the  increased 
nihoad  facilities  now  being  furnished,  large  transfer  docks  for  the  handling  of  coal 
ore,  lumber,  and  other  commodities,  will  be  erected  thereon. 

The  recent  enlargement  of  the  city  limits  in  this  direction  has  given  an  impetus  to 
the  building  of  dwellings,  thus  calling  for  large  supplies  of  coal  and  wood  for  the  use 
of  its  inhabitants,  making  this  river  a  necessity  .to  their  well  being. 

For  these  and  other  reasons  your  petitioners  believe  that  a  preliminary  survey  will 
ibow  that  tbe  small  expenditure  necessary  for  the  improvement  of  this  river  is  war- 
nited. 
Respectfully  submitted. 

Charles  W.  Noblb. 

Gboroe  N.  Bradt. 

Anchor  Mantjfacturing  Coicpany,  C.  G.  Robinson,  secretary. 

Drlta  Lumber  Company,  by  £.  L.  Thompson,  presidenc. 

Newberry  &  McMillan,  by  W.  C.  McMillan. 

Michigan  Carbon  Works,  D.  Jarves,  president. 

Fisher  Brothers. 

Detroit  City  Glass  Works,  by  Louis  Blitz,  proprietor. 

A.  W.  Copeland,  postmaster. 

John  McGregor. 

CoL  O.  M.  PoE. 


BXAMINATION  AND  SURYET  OF  ROUGE  RIVER,  MICHIGAN. 

Operations  ander  the  immediate  charge  of  Assistant  Engineer  H. 
Kallman  were  commenced  on  the  6th  of  Jnne.  A  base  line  was  meas- 
ured and  the  requisite  trianguiation  stations  erected,  and  water  gauges 
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with  bencbinarks  established.  Soandiugs  were  takea  at  ii 
10  feet  across  the  river,  aDd'20  feet  apart  in  the  direction 
rent.  The  soundings  have  been  reduced  to  zero  of  gauge,  ai 
imate  estimates  prepared  for  a  uniform  depth  of  16  ieet, 
width  at  the  mouth  of  the  river  and  for  a  distance  of  800 
and  then  decreasing  to  100  feet  in  width  to  the  bridge  of  the 
and  Wabash  Bailroad. 

The  material  to  be  excavated  consists  of  mud,  sand,  and  clai 
ing  to  the  following  quantities,  viz : 

From  the  moatb  of  tbe  river  to  station  XII,  300  feet  above  the  Delta  Lum< 

ber  Company's  dock,  distance  6,592  feet 

From  station  XII  to  river  road  bridge,  4,493  feet 

From  river  road  bridge  to  Saint  Louis  and  Wabash  bridge,  3,805  feet 


The  following  is  the  estimated  cost  of  removing  the  matei 
sary  to  make  the  channel  indicated  above : 

Dredging  192,063  cubic  yards,  at  15  cents 

Add  10  percent,  for  contingencies 

Total : 

Herewith  is  transmitted  a  map  of  the  survey. 

The  velocity  of  the  current  in  the  Rouge  is  governed  by  the] 
fall  of  Detroit  Iliver,  a  rise  of  four-tenths  of  a  foot  causing  tl 
practically  cease.    A  down-stream  current  is,  however,  the 
condition. 

The  river  has  sufficient  depth  to  be  navigable  to  Dearborn, 
of  about  15  miles.  Within  the  limits  of  the  survey  it  is,  at) 
crossed  by  three  bridges,  namely,  one  wagon  road  draw-brid[ 
is  now  so  much  out  of  repair  as  to  be  impassable,  and  two^ 
bridges  without  draws.  The  railroad  bridges  will  soon  be  a1 
for  a  single  drawbridge,  now  under  construction  for  the  us< 
roads. 

For  a  number  of  years  the  Bonge  Biver  has  been  used  as  ai 
bor  by  vessels  able  to  cross  the  bar  at  the  mouth,  and  when.thii 
tion  shall  have  been  removed,  many  more  vessels  will  be  ei 
find  here  a  perfectly  secure  harbor  from  the  destructive  floatii 
Detroit  Biver. 

The  water  front  of  Detroit  Biver,  above  the  mouth  of  the 
the  easterly  city  limits,  being  now  fully  occupied,  except  in  thej 
of  the  junction  of  the  two  rivers,  manufacturing  establishmei 
seek  locations  about  the  junction  and  along  the  Bouge.  A 
cided  movement  is  now  being  made  in  that  direction.  Large 
like  those  of  the  Detroit  City  Glass  Works,  the  Delta  Company 
ber  docks,  the  Anchor  Manufacturing  Company,  the  Michigai 
Works,  etc.,  are  already  established,  and  transact  a  business  e: 
throughout  many  states.  Their  supplies  of  raw  material  ai 
received  from  other  states  and  from  Canada,  and  the  use  of  wal 
portation  would  become  general  if  the  river  were  improved  to 

I  therefore  respectfully  recommend  that  Bouge  Biver  be  impi 
accordance  with  the  foregoing  project,  and  that  the  entire  ai 
the  estimate  be  made  available  by  one  appropriation. 

[Beceived  with  Lieut.  Col.  O.  M.  Poe's  annual  report  for 
ending  June  30, 1887.] 
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K  K  22. 

PRELIMINARY  EXAMINATION  OF  MOUTH  OP  BLACK  RIVER,  SAINT  CLAIR 

COUNTY,  MICHIGAN. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  9, 1886. 

Sxb:  In  accordance  with  instructions  conveyed  by  letter  dated  Office 
¥€  tbe  Chief  of  Engineers,  September  27, 1886,  and  in  compliance  with 
^e  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 1  have  the 
tionor  to  submit  herewith  a  report  in  regard  to  each  of  the  following 
Localities,  and  an  expression  of  opinion  in  each  case  as  to  whether  it  is 
wortliy  of  improvement  by  the  Oeneral  Government,  viz  :  •  ♦  ♦ 
month  of  Blaick  River^  Saint  Clair  County,  Michigan.     •      •     • 

The  proposed  examination  and  survey  at  this  point  has  in  view  the 
farther  removal  of  the  shoal  in  St.  Clair  Biver  in  the  vicinity  of  the 
moath  of  Slack  Biver,  that  is  to  say,  abreast  of  the  city  of  Port  Huron. 
Under  appropriations  made  iii  1872,  '73,  '74,  '75  and  1878,  aggregating 
S56,500,  this  shoal  was  removed  to  such  extent  as  to  give  a  depth  of  15 
feet  over  its  whole  area.    The  project  for  the  improvement  was  made  in 
1871,  when  the  navigable  depth  across  St.  Clair  Flats  was  only  13  feet. 
This  depth  has  since  been  increased  to  16  feet,  and  to  maintain  the  rela- 
tions between  the  navigab!e  depth  and  that  upon  the  shoal  in  question  so 
mach  of  the  latter  should  be  removed  as  may  be  necessary  to  give  a 
aniform  depth  of  17  feet  over  its  whple  area. 

By  the  action  already  taken  and  appropriations  made  Congress  has 
determined  that  the  river  is  worthy  of  improvement  by  the  Oeneral 
Gtovemment,  and  for  that  reason  it  may  se^  presumptuous  in  me  to  ex- 
press an  opinion  in  regard  thereto.  Yet  the  law  clearly  requires  such 
expression,  and  I  therefore  state  that,  in  my  opinion,  the  river  at  the 
locality  indicated  is  worthy  of  improvement  by  the  General  Gtovern- 
ment. 

No  additional  surveys  are  recommended  at  this  time,  because  the 
data  at  hand  appears  to  be  sufficient  for  all  purposes  of  preparing  a  plan 
for  making  the  improvement  with  estimates  of  cost. 

The  amount  of  deposit  since  the  completion  of  the  former  improve- 
ment (in  1879)  is  estimated  at  an  average  of  6  inches  over  the  whole 
area  of  the  shoal,  about  80  acres,  and  the  amount  of  material  to  be  re- 
moved to  obtain  a  uniform  depth  of  17  feet  over  the  whole  area  is  esti- 
mated at  315,000  cubic  yards,  at  a  cost  of  22  cents  per  cubic  yard,  in- 
cluding  contingencies,  or  a  total  of  $69,300. 
BespectfuUy  submitted, 

O.  M.  PoE, 
Lieut  Col.  o/EngineerSj 
Bvt  Brig.  Oen.^  TJ.  8.  A. 
The  Chief  of  Engineers,  XJ.  S.  A. 


MOUTH  OF  BLACK  BIYEB,  SAINT  OLAIB  COUNTY,  HICHIOAN. 

The  improvement  proposed  at  this  point  has  in  view  the  further  re- 
moval of  the  shoal  in  St.  Clair  Biver,  in  the  vicinity  of  the  mouth  of 
Black  Biver,  that  is  to  say,  abreast  of  the  city  of  Port  Huron. 

Under  appropriations  made  in  1872,  '73,  '74,  '75,  and  1876,  aggregating 
$56,600,  this  shoal  was  removed  to  a  depth  of  15  feet  and  afterwards 
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increased  to  16  feet  over  its  whole  area,  the  depth  prior  to  beginiuBcj 
the  work  having  been  only  13  feet. 

To  maintain  the  relations  between  the  navigable  depth  of  the  cba*] 
nels  in  the  river  and  harbors  and  the  shoal  in  question  the  depth  a| 
the  latter  should  now  be  uniformly  increased  to  17  feet. 

By  the  action  already  taken  and  appropriations  made  Congress  ha] 
determined  that  the  river  at  this  point  is  worthy  of  improvements 
the  General  Government,  and  for  that  reason  it  may  seem  presumptnovf 
in  me  to  express  an  opinion  in  regard  thereto,  fiut  the  law  clearif  { 
requires  such  expression,  and  I  therefore  state  that,  in  my  opinion,  tie 
river  at  the  locality  indicated  is  worthy  of  improvement  by  the  Genenl 
Government. 

No  detailed  survey  was  made,  because  the  data  at  hand  are  suffideit 
for  all  purposes  of  preparing  a  plan  and  estimates  for  the  improvemetl 
The  plan  proposed  is  to  simply  remove,  by  dredging,  all  the  materal 
above  the  uniform  depth  of  17  feet.  The  amount  of  material  is  eA 
mated  at  315,000  cubic  yards,  and  the  cost  at  22  cents  per  cubic  yan^ 
or  a  total  of  $69,300. 

In  order  to  carry  on  the  work  to  advantage  at  least  half  of  this  shooli 
be  appropriated  for  the  fiscal  year  ending  June  30, 1889,  or,  say,  f  35,0# 

The  special  reason  which  makes  this  improvement  desirable  is  iitf 
fact  that  the  shoal  projects  so  far  into  the  stream  that  vessels  of  t^ 
heavier  draught  now  prevailing  on  the  lakes  are  compelled  to  mate 
an  abrupt  turn  to  pass  around  it,  and  with  long  and  heavy  tows  tla 
is  quite  difficult. 

[Beceived  with  Lieut.  Gol.  O.  M.  Poo's  annual  report  for  the  flaol 
year  ending  June  30, 1887.] 


APPENDIX  LL. 


IMPROVEMENT  OP  HARBORS   ON  LAKE  ERIE,  WEST  OF  ERIE,  PENNSYL- 
VANIA—IMPROVEMENT OP  SANDUSKY  RIVER. 


MKPOBTOF  MAJOR  L.  COOPER  OVERMAN.  CORPS  OF  ENGINEERS,  OFFf- 
CSB   IN  CHARaS,    FOR    THE   FISCAL   YEAR  ENDING  JUNE  30,    1887 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


UfPROVEMENTQ. 


1.  Monroe  Harbor,  Michigan. 

5.  Toledo  Harbor,  Ohio. 

3.  Port  CHnton  Harbor,  Ohio. 

4.  Sandusky  City  Harbor,  Ohio. 
&•  Sandoaky  River,  Ohio. 

6.  Huron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Black  River  Harbor,  Ohio. 

9.  Rocky  River,  Ohio. 

10.  Cleveland  Harbor,  Ohio. 

11.  Fairport  Harbor,  Ohio. 
.12.  Ashtabula  Harbor,  Ohio. 
13.  Conneauk  Harbor,  Ohio. 


EXAMINATIONS  AND  SXHtVEYS. 


14.  ChagTin  River,  at  its  month,  Ohio. 

!&•  Sftndiuky  Harbor,  Ohio,  with  a  view  to  a  straight  channel  from  the  north  end  of 
Cedar  Point  to  the  east  end  of  the  existing  clubnnel  in  front  of  the  city. 


United  States  Engineer  Office^ 

Clevdandy  Ohio,  August  23, 1887. 

Obneral  :  I  have  the  honor  to  traQsmit  herewith  the  annaal  reports 
of  the  works  of  river  and  harbor  improvement  ander  my  charge  for  the 
fiscal  year  ending  Jane  30, 1887. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers, 
The  Ohief  of  Engineers,  U.  S.  A. 


LLi. 

improvement  of  MONROE  HARBOR,  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly  bend 
of  Iiake  £iie,  about  1^  miles  west  of  the  old  mouth  of  the  Baisin  Biver, 
and  about  3j^  miles  from  the  town  of  Monroe. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time 
the  Baisin  Biver  was  considered  an  important  stream,  and  Monroe  was 

8281 
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a  place  of  some  prominence.  The  plan  of  improvement  consisted  is 
straightening  the  river  and  making  direct  connection  with  Lake  Eiie 
by  a  canal,  4,000  feet  long  and  100  feet  wide,  through  a  sand  peninsok 
A  description  in  detail  of  the  operations  heretofore  carried  on  for  tk 
improvement  of  this  harbor  will  be  found  in  Annual  Reports  of  1880  aod 
1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $2,000  <<  for  repain' 
for  this  harbor.  As  the  amount  of  repairs  needed  was  considerable 
and  would  cost  much  more  than  the  amount  available,  the  contnus 
method  was  not  deemed  advisable,  and  authority  was  obtained  to  expend 
the  amount  by  hired  labor  and  purchase  in  open  market. 

Work  was  begun  in  September,  1886,  and  continued  until  December, 
when  ice  and  snow  prevented  further  operations.  Work  was  resumed 
in  June,  1887,  and  continued  until  appropriation  was  exhausted. 

The  following  named  materials  were  expended  in  the  repairs : 

Pine  timber  aod  plaok,  for  repair  of  piers feet..  6,Si 

Oak  timber  and  plank,  for  repair  of  revetment  and  pile  protection . . . . do.  .*. .  22, di 

Piles,  containing  920  linear  feet,  for  pile  protection  to  pier 4f 

Cords  of  stone,  for  filling  pockets  of  piers  and  for  riprap V 

Screw  and  washer  bolts,  for  piling  and  revetment pounds. .  89 

Spikes,  for  decking do....  S> 

Drift-bolts,  for  pier  and  revetment,  together  with  such  old  material  as  was 

foand  serviceable « pounds..  SIR 

With  the  above  material  and  necessary  labor,  a  portion  of  the  woik 
needing  repairs  the  most  was  repaired.  The  piers  and  revetment  i 
canal}  however,  are  still  in  very  bad  condition,  and  portions  of  the  piec 
below  ordinary  low  water  are  badly  rotted  and  gone. 

General  and  thorough  repairs,  according  to  previous  estimates,  wil 
cost  about  $20,000,  but  such  an  expenditure  is  not  deemed  necessary  at 
present,  as  the  commerce  seeking  this  harbor  is  insignificant.  Bepain 
to  the  amount  of  $5,000  to  $6,000  are,  however,  badly  needed,  and 
should  be  made  at  once.  After  this  amount  has  been  expended  a  small 
annual  expenditure  for  repairs,  say  $1,000,  will,  in  my  opinion,  keep  tbe 
pier  and  revetment  standing  until  commercial  interests  seeking  thii 
harbor  as  an  outlet  shall  require  more  extensive  repairs. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  beei 
$215,515.27,  all  of  which  has  been  expended. 

PRESENT  CONDITION  OF  THE  HABBOB. 

An  examination  of  the  channel  of  this  harbor  was  made  in  June,  1SS^ 
extending  from  the  docks  at  Monroe  to  the  14-foot  curve  in  the  late 
The  soundings  showed  but  slight  changes  in  depth  of  channel  from  la^ 
to  Monroe,  but  the  bar  in  lake  beyond  end  of  south-pier  had  increased 
somewhat,  having  a  least  depth  of  8^  feet  for  a  short  distance. 

The  following  depths  were  found  in  June,  1887 : 

Least  depth  of  water — 

In  channel  entering  the  harbor IV 

In  United  States  Canal ' H* 

In  channel  from  United  States  Canal  to  City  Canal 9 

Tbrongh  the  City  Canal W 

In  channel  from  City  Canal  to  docks 9 

In  channel  in  front  of  lower  docks 9 

In  channel  in  front  of  upper  docks 8 

The  harbor  of  Monroe  is  iu  the  collection  district  of  Detroit,  Mich.  There  is  a  fixed 
white  light  of  the  foarth  order  on  the  outer  end  of  the  west  i)ier.  The  nearest  K^ 
of  defense  is  Fort  Wayne,  30  miles  distant. 
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During  the  fiaoAl  year  eoding  Jane  30,  lc387,  the  amoont  of  revenue  collected  wae 


The  imports,  consisting  of  telegraph  poles,  eedar  posts,  fresh  fish,  etc.,  amounted  in 
v»loe  to  f  2,9^.    There  were  no  exports. 

l^Hfty-nioe  vessels,  with  an  aggregate  tonnage  of  3,778  tons,  entered ;  and  45  vessels, 
irttli.  an  aogcegate  tonnage  ofJ  ,450  tons,  cleared,  during  the  fiscal  year.  The  deepest 
dranKht  oTvessels  entering  was  11  feet. 

Money  statement. 

Amount  appropriated  by  act  approved  Angnst  5,  1886 |2, 000. 00 

Jnly  Iv  1887,  amount  einMtnded  during  fiscal  year,  exclusive  of 

liabUities  outstanding  Jnly  1, 1886 $1,628.06 

July  1,  1887,  outstanding  liabilities 371.94 

2,000.00 


I 


Amoon t  ^estimated)  required  for  completion  of  existi  ng  project 20, 000. 00 

Amonn  t  that  can  be  proh  tabl^  expended  in  fiscal  year  ending  June  30, 1889      5,  COO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BTATVSrENT  OF  STATISTICS  AND  lyPORMATION   RBLATINQ  TO  MONROIS  HARBOR, 

HICHIOAN.  * 

(Preparod  la  oompllsiice  with  eireaUr  letters  from  the  Offloe  of  the  Chief  of  Engineers,  U.  S.  Army 

dated  Aogiut  10,  1888^  and  April  4, 1887.] 

Amoant  expended  on  the  improvement  to  June  30,  1887,  |215, 143.33. 

Amoont  estimated  as  required  to  complete  the  improvement,  $20,000. 

Approximate  annual  cost  of  preserving  and  maintaining  same,  flfOOO. 

Toe  available  depth  for  navigation  in  1828,  when  improvement  began,  was  6  feet. 

The  commerce  at  that  time  is  unknown,  but  was  of  considerable  more  importance 
tbnn  the  commerce  of  the  port  is  now. 

The  available  depth  for  navigation  is  now  9^  feet. 

The  commerce. for  the  fiscal  year  ending  June  30,  1887,  was  as  follows: 

Amount  of  revenue  collected  was  $22.65. 

The  imports,  amounting  in  value  to  12,985,  consisted  of  telegraph  poles,  cedar 
posts,  and  fresh  fish.    There  were  no  exports.     . 

¥lf%y-nine  vessels,  with  an  aggregate  tonnage  of  3,778  tons,  entered,  and  forty-five 
ireflsels,  with  an  aggregate  tonnage  of  3,450  toqs,  cleared. 

The  deepest  draught  of  vessels  entering  was  11  feet. 

The  deepest  draught  of  vessels  clearing  was  6  feet  2  inches. 

The  improvement  of  this  harbor  has  had  a  very  desirable  effect  upon  manufactur- 
ini^r  interests  and  public  interests  in  general. 

By  the  completion  of  the  proposed  improvement  the  prospective  advantages  to 
commerce  would  be  a  benefit  only  to  the  extent  of  an  increased  channel  entrance, 
bnt  it  would  not  be  liable^to  attract  additional  commerce  to  the  harbpr ;  the  commu- 
nity woold'be  indirectly  benefited  by  the  expenditure  and  by  a  better  harbor. 


LL2. 
IMPKOYEMENT  OF  TOLEDO  HABBOR,  OHIO. 

The  city  of  Toledo,  Ohio,  is  Bitoated  at  the  month  of  the  Manmee 
BiTer.  The  Manmee  Biver  empties  into  Manmee  Bay  at  a  point  by 
way  of  the  channel,  abont  7  miles  horn  the  deep  water  of  Lake  Erie. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
meot  of  this  harbor  will  be  fonnd  in  the  Annual  Beports  of  1880, 1881, 
and  1883. 

The  present  channel,  which  is  260  to  300  feet  wide  at  the  angles,  with 
a  depth  of  from  15  to  17  feet  at  ordinary  low  water,  has  been  obtained 
by  seventeen  appropriations  averaging  $41,650,  and  an  annnal  average 
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ezpenditare  of  about  $41,320.  It  is  probable  that  appropriations  Till 
have  to  be  made  for  some  years  to  come  to  complete  this  channel,  aoi 
a  continaed  annual  expenditure  of  about  $20,000  made  to  maintain  tk 
depth  at  present  required,  or  until  the  straight  channel  is  available. 

The  project  for  the  old  channel  was  adopted  in  1872  and  amended  ii 
1880,  so  as  to  gain  increased  depth,  provides  for  widening  to  250  feet  at 
surface  and  2^  feet  at  bottom,  and  deepening  to  16  feet  at  low  waler 
the  natural  channel  through  Maumee  Bay. 

Congress  by  two  appropriations  has  sanctioned  the  project  fori 
^<  straight  channel"  from  mouth  of  JMaumee  Biver  to  deep  water  a 
Lake  Erie,  and  by  act  of  August  5, 1886,  the  location  was  to  be  ^^  alons 
such  line'^  as  the  Secretary  of  War  might  approve. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress,  thereby 
ing  no  funds  available. 

The  river  and  harbor  bill  approved  August  5, 1886,  appropriate 
$112,500  for  work  on  straight  channel  along  such  line  as  the  Secretsr 
of  War  should  approve,  and  made  the  unexpended  balance  of  ik 
$25,000  appropriated  in  1884  for  the  *<  straight  channel "  available  f<r 
work  to  improve  the  ^'  old  channel."  The  then  unexpended  balance  n 
$0,346.91.  A  project  was  submitted  for  the  expenditure  of  this  soa, 
which  was  approved.  Proposals  were  invited  and  contract  execatii 
with  Carkin,  Slickney  &  Gram,  of  East  Saginaw,  Mich.,  for  the  it 
quired  dredging.  Preparations  were  made  and  work  was  begun  fr; 
tober  18, 1886,  and  was  continued  with  numerous  interruptions  a* 
delays  until  De<SBmber  2, 1886,  when  a  very  sudden  and  unexpectii 
freeze-up  decided  the  contractors  to  suspend  operations  till  spring  ^ 
1887.  The  contract  provided  that  the  work  should  be  completed !? : 
December  30, 1886,  and  it  was  expected  that  the  work  would  be  cot 
pleted  by  that  time.  The  contractors  applied  for  and  obtained  an  eit» 
sion  of  time  for  its  completion.  Operations  were  resumed  April  20,  l& 
and  by  May  11  the  available  funds  were  exhausted  and  contract  closti 
Total  amount  removed  under  the  contract  was  45,397  cubic  yai-ds. 

At  the  end  of  the  fiscal  year  1887  the  condition  of  the  old  chdjd 
was  as  follows : 

First.  From  the  Toledo  City  docks  to  the  Manhattan  Range,  a  ffi 
wide  channel  with  a  least  depth  of  18  feet. 

Second.  The  Middle  Bange,  576  feet  long,  had  a  width  of  from  1601 
170  feet,  and  least  depth  of  14.6  feet  in  dr^ged  channel. 

Third.  The  Phenstock  Eange,  5,055  feet  long,  had  a  width  of  frf^ 
162  to  220  feet  (the  latter  width  at  the  turns)  and  least  depth  of  1) 
feet  in  channel. 

Fourth.  The  Can  Range,  11,580  feet  long,  with  width  of  from  130  a 
190  feet  at  turns  and  least  depth  of  13.7  feet  in  dredged  channel. 

Fifth.  The  Turtle  Island  Range,  9,790  feet  long  and  a  width  of  frej 
75  feet  across  bars  to  180  feet  and  least  depth  of  14.5  feet  in  the  dredgeo 
channel. 

Sixth.  The  Outer  Range,  7,800  feet  long  and  a  width  of  from  60  fe^ 
to  190  feet  with  least  depth  of  15^  feet 

Full  depth  of  16  feet  at  the  elbows  and  increased  width  given  varyi?? 
from  140  to  300  feet. 

All  soundings  referred  to  the  zero  of  the  gauge.  Increased  viiil^ 
and  depth  are  needed  and  the  want  of  same  is  complained  of.  Cofr 
plaints  have  been  made  from  vessel  men  and  owners  during  the  seasoi 
for  want  of  greater  depth  in  channel. 
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• 

A.  comparison  oLthe  condition  of  channel  with  that  of  close  of  1886 
bows  a  decrease  in  depth  and  a  slight  loss  in  average  width  of  channel, 
^hich  wonld  indicate  that  with  the  removal  of  the  annaal  deposits  it 
rill  be  necessary  to  provide  for  the  removal  of  over  200,000  cnbic  yards 
>r  some  seasons  yet  in  order  to  secnre  the  fall  depth  and  full  width  pro- 
ceed by  the  improvement  of  the  old  channel. 

The  total  amount  appropriated  to  close  of  fiscal  year  for  old  channel 
>r  this  harbor^  since  1866,  has  been  $714,046.91^  all  of  which  has  been 
zpended.  The  estimated  cost  of  the  project  for  old  channel,  viz,  a 
bannel  with  a  least  depth  of  16  feet  at  ordinary  low  water  and  250 
set  in  width  at  snrface,  was  $570,000.  Of  this  amount  $519,346.91,  to 
lose  of  fiscal  year,  had  already  been  appropriated  and  expended. 

The  balance  of  $50,000  originally  estimated  and  yet  to  be  appropri- 
ted  will  not  complete  the  project,  mainly  from  the  lengthened  period 
onsnmed  in  doing  the  work  for  want  of  adequate  appropriations. 

The  estimate  made  in  1872  (amended  in  1880)  contemplated  large 
^propriations,  and  consequently  limited  contingencies,  whereas  the 
appropriations  have  been  small,  requiring  thirteen  years  to  obtain 
^19,000,  and  contingent  expenses  and  the  annual  removal  of  the  de- 
K>8it8  of  each  winter  and  spring  have  been  repeated  for  these  thirteen 
rears,  so  that  they  have  absorbed  at  least  $1010,000  of  the  original  esti* 
nate.  It  will,  therefore,  require  at  least  $150,000  to  complete  the 
>rojeeted  improvement  of  the  natiyal  channel  through  Maumee  Bay, 
ill  of  which  could  be  expended  in  one  season  in  dredging  to  deepen  and 
iriden  the  natural  channel  through  Maumee  Bay. 

The  amount  of  commerce  to  be  benfited  is  very  large,  and  continues 
:o  grow  in  importance.  Previous  reports  have  given  valuable  statistics 
>n  this  subject,  to  which  attention  is  invited. 

TOLEDO  HARBOR,  OHIO — <<  STRAIGHT  CHANNEL." 

For  a  history  of  this  project  and  the  work  done  to  close  of  fiscal  year 
mding  Jnne  30, 1886,  see  Annual  Reports  of  1884, 1885,  and  1886. 

>P£RATION8  DURING  THE  FISCAL  YEAR— << STRAIGHT  CHANNEL"  IM- 
PROVEMENT. 

At  the  beginning  of  the  fiscal  year  there  was  a  balance  of  $9,632.61 
>f  the  appropriation  of  $25,000  of  the  act  of  July  5,  1884.  No  work 
was  in  progress,  nor  was  there  any  contract  in  force. 

The  act  approved  August  5, 1886,  contained  the  following  with  refer- 
ence to  Toledo  Harbor,  Ohio : 

Contioninff  improTement  of  the  Maumee  River  bv  a  straight  chazmel  along  such 
line  ae  may  be  approved  by  the  Secretary  of  War,  $112,500  and  the  balance  of  the 
^,000  heretofore  appropriated  are  hereby  made  available  for  clearing  the  old  chan* 
Bel. 

This  necessitated  additional  examination  of  the  locality  in  order  to 
determine  which  line  to  recommend  for  the  action  of  the  Secretary  of 
War.  Authority  was  asked  for  and  obtained  to  make  such  exami- 
Dation.  Field  work  was  commenced  in  November,  1886,^bnt  on  account 
jf  ice  and  inclement  weather  could  not  be  completed  until  February 
12, 1887. 

The  necessary  office  work  and  preparation  of  charts  were  at  once 
eommeneed,  and  under  date  of  March  17, 1887, 1  made  a  special  report 
of  this  examination  with  recommendation  (copy  herewith,  which  I  re- 
ipectfully  request  may  be  printed  and  appended  to  Annual  Report). 
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This  report  was  referred  to  ^Hhe  Board  of  Engineers,  U.  S.  A,''  fit 
examination  and  report. 

Under  date  of  April  12, 1887^  the  Board  of  Engineers  sabmitted  tljcir 
report  (copy  herewith)  and  recommended  a  line  for  straight  channd 
which  report  was  recommended  for  approval  by  the  Ghief  of  Engines 
U.  S.  Army,  and  approved  by  the  Secretary  of  War,  under  date  of 
April  27, 1887. 

The  approved  line  differs  in  location  and  direction  from  all  the  liDa 
heretofore  suggested .  A  copy  of  the  report,  with  letter  of  instructioDi, 
was  received  May  G,  1887.  Preparations  were  at  once  made  for  coi- 
mencing  the  work  in  aocordance  with  instrnctions  and  the  report  of  tk 
Board  of  Engineers. 

A  project  for  the  expenditure  of  the  available  funds  was  submitM 
under  date  of  May  7, 1887,  which  project  was  approved.  Propo»k 
were  at  once  invited  to  be  opened  May  31, 1887.  All  the  bids  receivd 
were  rejected,  being  considered  too  high  for  the  character  of  work.  A 
new  letting  was  made  June  16, 1887,  but  all  the  bids  were  again  k^ 
jected,  as  the  ^Mowest  bid"  was  not  in  conformity  with  the  reqniremeDti. 
A  third  letting  was  had  July  7, 1887,  at  which  acceptable  bids  werer^ 
ceived,  and  two  contracts  were  executed,  one  with  George  Kellogg,  <^ 
Fulton,  N.  Y.,  for  dredging  423,000  cubic  yards,  more  or  less,  at  12  centi 
per  cubic  yard,  scow  measurement ;  and  one  with  French  &  Boonej,(tf 
Toledo,  Ohio,  for  370,000  cubic  yard^  at  15  cents  per  cubic  yard,  8oor 
measurement. 

Meanwhile  the  assistant  engineer  and  party  with  aid  of  small  steame 
were  employed  in  obtaining  all  the  information  practicable  regarding 
the  approved  line,  which  being  different  in  location  from  others  hereto 
fore  considered  made  such  examination  especially  necessary. 

There  have  been  thus  far  two  appropriations  for  the  ^<  straight  cfaaa 
nel,"  viz :  that  of  July  5, 1884,  of  925,000,  of  which  $15,653.09  was  ex 
pended  in  connection  with  the  line  selected  by  Colonel  Wilson  (the  bal^ 
ance  transferred  to  old  channel),  and  the  appropriation  of  August  i 
1886,  amounting  to  $112,500 ;  mailing  a  total  of  $128,153.09,  of  whiek 
sum  $17,708.66  had  been  expended  at  the  close  of  the  fiscal  year  Jaix 
30,1887. 

The  estimated  cost  for  completing  the  straight  channel  is  calculate 
on  the  basis  of  cost  heretofore  estimated  for  other  lines,  since  the  Boari 
of  Engineers  in  adopting  the  approved  line  made  no  new  estimate  an^ 
left  the  question  of  protection  of  the  dredged  channel  to  bo  determiDd 
by  future  observation  and  experience. 

The  approximate  estimate  on  said  basis  is  $1,875,000,  requiring,  thei^ 
fore,  further  appropriations  amounting  to  $1,762,500  to  complete. 

All  the  available  funds  July  1, 1887,  will  be  pledged  to  contracton 
for  dredging  during  the  present  fiscal  year,  leaving  nothing  available 
July  1, 1888,  for  further  work. 

An  abstract  of  proposals  is  transmitted  herewith  for  the  ^<  stmghi 
channel"  work,  and  an  abstract  of  proposals  and  abstract  of  contract 
for  old  channel  work  are  also  transmitted  herewith. 

Toledo  18  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  tN 
fonrth  order  on  Turtle  Island,  and  three  sets  of  rang^lights  for  parts  of  the  channeL 

The  amount  of  revenne  collected  daring  the  fiscal  year  ending  Jane  30, 1^  v» 
121/305. 

The  imports,  consisting  of  general  merchandise,  tin-plate  hardware,  Inmher,  ete^ 
amounted  in  yalue  to  159,915. 

The  exports,  consisting  of  wheat,  coal,  timber,  com,  staves,  etc.,  amounted  inTl^lM 
to  (778,033  for  tho  Qaoal  yetkT  eodiiig  Jane  30, 1897, 
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BeTenteen  hondred  and  fifby-oae  vessels,  with  an  ablegate  tonnage  of  51(5,405  tons, 
entered,  and  seventeen  hundred  and  seventy-six  vessels,  with  an  aggregate  tonnage 
of  996,500  tons,  cleared,  daring  the  fiscal  year  ending  Jane  30,  18S7. 

Of  the  vessels  entering,  the  largest  cargo  was  650,000  feet  of  lamher,  and  the  deepest 
dnuigbt  was  12^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  83,000  hnshels  of  wheat,  and  the 
deepest  draught  was  14^  feet. 

Money  statement 

TOLEDO  HARBOR,  OHIO,  OLD  CHANNEL. 

Amoont  appiopriated  by  act  approved  Augast  5, 1888 |9, 346. 91 

July  1, 166^  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  188G 9,346.91 

iAmonnt  (estimated)  reqnired  for  completion  of  existing  project 50, 000. 00 
Amonnt  that  can  be  profitably  expenaed  in  fiscal  year  ending  Jnne  30, 
1889 50,000.00 
8abmitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

TOLEDO  HARBOR,   OHIO,   STRAIGHT  CHANNEL. 

July  1, 1883y  amount  available $9,632.61 

Act  of  Angnst  5,  1886,  made  the  then  balance  available  for 

old  channel. 

Amoont  appropriated  by  act  approved  August  5, 1886 112, 500. 00 

July  1, 16U7,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1886 |2,341.27 

Jalyl,  1887,  outstanding  liabilitieai. 980.08 

3, 321.  a5 

July  1, 1887,  amount  available 109,178.65 

{Amount  (estimated)  required  for  completion  of  existing  nroject 1, 762, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1889 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


AJmtrwi  of  fropo9aU  for  dredging  68,000  euHo  yards,  more  or  leas,  from  old  channel 
through  Moumee  Bay,  at  Tolido  Barhor,  Ohio,  recewed  and  opened  hy  Maj,  X.  Cooper 
Overman^  Corps  of  Engineers,  at  11  &  clock  a.  m.,  Tu^day,  aeptemher  28,  1886,  under 
adterUsemeni  dated  September  8, 1686. 


Ka 


Names  and  addresses  of  bidden. 


1 
3 
I 

4 

S 
• 
7 
8 


8.  P.  ft  J.  ▲.  Smith,  Clereland,  Ohio 

V.  J.  Starkweather,  Cleveland,  Ohio 

Steac  ft  OOlmoTe,  LoraiB,  Ohio 

Carftia,  Stiekney  ft  Oram,  Eaat  Saelnaw,  Mich 

Oeorm  Talbot  BiiflUo,N.T 

WiU&m  St.  John,  Toledo.  Ohio  

Janea  Booney.  Toledo.  Ohio 

8.  H.  French,  FnlUm,  N.  Y 


Price  bid  per  onbio 

yard,  aoowmeaa* 

nremeni. 


For  34,000 
cnblo 
yarda. 


Cmts, 

m 

81 
80 
20 
30 
22 


For  all  tbe 
excava- 
tion. 


Cmto. 
204 
31 
80 
161* 
30 
22 


*  Lowest  bid  for  all  the  excavation  reqnired. 

Reoommend  that  award  be  made  to  Carkin,  Siickney  dc  Cram,  of  East  Saginaw, 
Uleh.,  at  the  rate  of  16^  cents  per  oQbio  yard,  scow  measQirement,  for  all  the  excavite 
wnu 
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Ahatraci  of  propo$aU  for  the  excavation  of  846,000  onhie  yardt,  more  or  lew,  of  m^Bieriai 
from  Maumee  Bay,  along  line  ofpropoeed  etraighi  ehamnelfor  Toleldo  Harbor,  OMo^  re- 
ceived and  opened  by  MaJ-  X.  Cooper  Overman,  Ccrpe  of  EngineerSf  at  11  o*elock  a.  a. 
Tunday,  May  31, 1887,  under  adverHMmmi  dated  May  7,  1687. 


Ka 


1 
2 
8 

4 
5 
8 
7 
8 
0 
10 
U 


Names  and  addrMiM  of  bidden. 


Staoff  &.  OillDore,  Lonin,  Ohio 

J.  U.  Eley  and  L.  J.  Seek,  Toledo,  Ohio. 

Williftm  St.  John,  Toledo.  Ohio 

Charlee  F.  Dunbar,  Baffluo,  "S.Y 

Dodfce  &,  Petree,  Chicago,  HI 

Charles  B.  Crsne,  Chicago,  111 

L.  P.  &  J.  A.  Smith.  Clereland,  Ohio . . . . 
aeorge  Talbot^afl^Io.  N.Yt. 


Oentt, 
.25 
.241 


W.  B.  Rooney,  Toledo,  Ohiot . . . 

Carkin,  Stickney  A.  Cram,  Bast  Saisinaw,  Mich. 

Edwin  H.  French,  Fulton,  K.  Y 


.27 


.27 
.24 
.20 


.234 


For 
of  the 


poriioiM 


23 


141, 000 


141,000 

'i4i,'o66 


282,000 


141,000 


9^  s  s 


S- 


P4 


^IS 


OenU. 


.24 


t.21 


.a-l 


*  One  or  more  portionii. 

t  Lowest  bid  for  the  wliole  or  for  part  of  the  dredging,  but  considered  high. 

I  Bid  withdrawn  before  letting,  unopened. 

Recommend  that  the  work  be  relet. 

Abatraci  ofpropoeaU  for  ike  excavation  of  846,000  cubic  yards,  more  or  lese,  of  material 
from  Maumee  Bay  along  line  of  proposed  straight  channel  for  Toledo  Harbor,  Ohio,  re- 
ceived and  opened  by  MaJ,  L,  Cooper  Overman,  Corps  of  Engineers,  at  11  o^clock  a.  m. 
Thursday,  June  16,  1887,  under  advertisement  dated  May  7, 1887. 


Ka 


1 
2 

8 

4 
6 
8 
7 
8 
9 


Karnes  and  addrseses  of  bidden. 


C(eorgeKeIlogK,Falton,K.Y 

BittitthooBe  Moore,  Mobile,  Ala 

Stang  ft  GUmore,  Lorain,  Ohio 

James  Booney,  Toledo,  Ohio 

J.  M.  Ely  and  L.  J.  Seek,  Toledo,  Ohio 

William  St.  John,  Toledo,  Ohio 

Edwin  H.  French,  Toledo,  Ohio 

Thomas  M.  Hnbbell  St  Co.,  Saginaw,  Mich. 
L.  P.  &  J.  A.  Smith.  Clereland,  Ohio 


Prioe  bid 
per  cubic 
yard,  scow 
measure* 
ment,  for 
all  the  ex- 
cavation. 


Omtt. 


tl4| 


22 
21| 


For  portions  of  the  ex- 
caratiou. 


Cubic  yards 
bid  for 


282,000 


143,000 
141,000 
141,000 
141,000 
141,000 


Price  bid 
per  oabio 
yard,  scow 


mentb 


Cfente. 
•18 


211 
26 
25 
2U 


*  Lowest  bid  for  a  part  of  the  work.  Beoommend  that  award  be  made  at  18  cents  per  cnble  ymid 
for  282,000  cubic  yards,  more  or  less,  and  that  balance  of  work  to  the  extent  of  availaMe  funds  be  read- 
rertlsed. 

t  Lowest  bid  for  aD  the  work.  Bidder  is  not  prepared  to  begin  work  when  required.  Expects  to  be  al- 
lowed ninety  days  to  get  prepared  for  beginning  work,  then  proposes  to  do  the  work  with  one  dredge  of 
the  claw-shell  pattern.  This  inability*  to  comply  with  requirements  of  the  specifications  is  theieftne 
considered  as  practically  nullifying  his  bid. 
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«/  propoMUe  for  the  exoavtUion  of  846,000  cttbie  yards,  more  or  less,  of  material 
tfitmiae  Bag,  along  line  of  titraight  channel  ai  Toledo  Harbor,  Ohio,  received  and 

opemed  frjr  Maj.  L.  Cooper  Overman,  Corps  of  Engineers,  ai  II  o*clook  a,  m.  Thursday, 

Jmijf  7 J 1887,  under  adceriieement  of  June  ^Xl^  1887. 


Kame  and  addrew  of  bidders. 

Prioebid 
per  cabio 
yard  for  all 
the  excava- 
tion, scow 
measure- 
ment. 

Portions  of  the  excava- 
tion. 

• 

ro. 

Cabio 

yards  bid 

for. 

Price  bid 
per  oabio 
yard,  scow 

measure- 
ment. 

Remarks. 

1 

Frencli  &  Kooney,  Toledo,  Ohio.... 
George  Kellosc.  Pnlion,  K.  Y 

•15 

Cmtff. 

2 

423,000 

112 

t  Lowest  bid  for  one- 

3 

Georxe  Talbot,  Bnifiao,  IT.  Y 

Slaiiff  ft  Gilmoro,  Lorain,  Ohio 

•18 

half  the  work. 

4 

148,000 

141.000 
141,000 

t21 

24 
tl6| 

I  The  next  bat  one  to 

5 

Dodiee  9l  Petree,  Chica^co,  111 

the  lowest  bid  for  a 
part  of  the  work. 

6 

WOUaa  &  J.  W.  St.  John,  Toledo, 

Ohio. 
I*.  P.  A  J.  A.  SmUh,  CloTeland,  Ohio 
R.  Moore.  Mobile.  Ala 

\  Kext  to  loweet  bid  for 

7 

•19| 

a  part  of  the  work. 

8 

*  Paitiea  stated  in  writing  that  they  wantod  all  the  dredgins  or  none. 
tTlils  hid  is  the  lowest  for  all  the  dredging,  but  Is  not  the  most  advantageoas  as  to  cost. 
t  The  aormcate  of  these  three  bids  for  portions  of  the  dredging  is  lower  than  the  cost  of  the  same 
amount  oraredjdng  at  the  rate  bid  by  French  A;  Rooney,  vis,  15  cents  per  oubic  yard. 
%  Bid  reeeired  by  mail  six  hours  after  time  fixed  for  opening  of  bids. 

Reeommend  that  award  be  made  for  one-half  the  work  to  George  Kellogg,  at  12 
cents  per  cabio  yard ;  for  one  portion  to  William  6l  J.  W.  St.  John,  at  16^  cents  per 
eobio  yard,  and  for  one  portion  to  Stang  &,  Gilmore,  at  21  centn  per  cabio  yard; 
making  the  average  14.7  cents  per  oabio  yard. 

ABSTBACT  OF  0O2rTRACT  FOR  DCFROVINO  HARBOR  AT  TOLEDO,  OHIO,  IN   FORCE  DUR- 
ING THE  FISCAL  TEAR  SNDINO  JUNE  30,  1887. 

Coatract  with  Carkin,  Stiokney  d&  Cram,  of  East  Saginaw,  Mich.,  dated  October 
15,  1886,  for  dredgins  52,000  oabic  yards,  more  or  less,  of  material  fh>m  Maamee  Bay, 
at  Toledo  Harbor,  Ohio. 

Bate  paid,  16|  cents  per  oabio  yard,  scow  measorement. 

Contract  time  for  completion  extended  to  Jane  30,  1887. 

ContiBot  completed  and  closed. 


STATKMSNT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  TOLEDO  HARBOR,  OHIO. 

(Prepared  in  oompUanoe  with  oironlar  letters  dated  August  10,  1888,  and  April  4, 1887.  from  the  Office 

of  the  Chief  of  Engineers,  IT.  S.  A.] 

Amonnt  expended  on  the  improyement  to  Jane  30, 1887 — 

Katanu  channel  improvement $714,046.91 

Straiffht  channel  improvement .> 17,708.66 

Estimatea  amoont  required  to  complete  the  improvement — 

Nataral  channel 150,000.00 

Straight  channel 1,762,500.00 

Approximate  annnal  cost  of  preserving  and  maintaining — 

Nataral  channel 20,000.00 

Straight  channel 25,000.00 

The  available  depth  for  navigation  at  this  harbor  in  1867,  when  work  of  improve- 
ment began,  was  11  feet. 

The  commerce  at  that  time  is  unknown,  bat  was  considerable. 
•    The  available  depth  for  navigation  is  at  present  time  16  foot. 

The  commerce  for  the  fiscal  year  ending  Jnne  30|  1887,  was  as  follows ; 

Amonnt  of  revenue  collected  was  $21,305, 

8872  PTO  87-^—144 
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The  importfl,  consisting  of  general  merchandise,  tin  plate,  hardware,  lomber, 
amonntea  in  ralae  to  $59,915.    The  exports,  consisting  of  wheat,  coal,  timber, 
staves,  etc.,  amounted  in  value  to  $778,033. 

Seventeen  hundred  and  fifty-one  vessels  with  an  aggregate  tonnage  of  516,405 
entered,  and  1,776  vessels  with  an  aggregate  tonnage  of  526,590  tons  cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  650,000  feet  of  lumber,  and  tl&e 
est  draught  was  12^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  80,000  bushels  of  wheat,  and  tl&e  deep- 
est draught  was  14^  feet. 

The  work  of  improvement  thus  far  executed  has  been  the  means  of  a  large  redee- 
tion  iu  the  rates  of  freight  and  insurance — fully  50  per  cent. 

The  completion  of  the  proposed  improvement  would  result  in  increased  advantages 
to  commerce  by  affording  entrance  to  newly-built  vessels  of  larger  capacity  and  de^xr 
draught.  The  community  would  be  greatly  benefited  by  the  decrease  in  rates  of  ireighi, 
etc.,  the  increased  conmierce  and  the  general  advantages  to  shippers  consequent  npea 
the  completion  of  the  proposed  improvement. 

As  a  further  reply  to  the  inquiries  as  to  the  *'  effect  of  work  thus  far  executed,"  aai 
the  advantages  and  benefits  to  be  gained  by  "  completion  of  the  proposed  imjpraw- 
ment,"  the  following  is  submitted  as  received  in  a  communication  from  Mr.  D.  D.  Smitk, 
secretary  of  the  produce  exchange  at  Toledo,  Ohio: 

''The importance  of  this  improvement  to  the  harbors  of  the  principal  ports  on  £ 
the  lakes  is  emphasized  by  the  statement  that  a  group  of  cities  on  their  bordera  an 
closely  identified  with  each  other  in  a  commerce  of  great  and  growing  importaoe^ 
and  which  partakes  of  the  character  of  both  national  and  interstate. 

'*  During  the  season  of  navi^tion  most  of  the  grain  lor  export  to  England  and  tbi 
continent  is  moved  from  the  West  along  the  water  routes,  and  as  a  result  imparta  to 
this  commerce  its  national  character. 

<•  The  great  and  growing  traffic  in  coal,  iron,  iron  and  copper  ore,  lumber,  and  asi 
may  be  more  fairly  termed  interstate  commerce.  This  free  water-highway  by  the  lafca 
and  Erie  Canal  transports  wheat  from  Dnluth  and  Lake  Michigan  ports,  a  distanee 
of  1, 500  to  1,700  miles,  at  an  average  of  6}  cents  per  bushel.  It  is  tne  graat  regolat- 
ing  influence  to  cheapen  transportation  and  thus  enhance  values. 

''The  group  of  cities  above  referred  to  are  Detroit,  liich.,  and  the  ports  on  labs 
Michigan  and  Superior.  The  vessels  engaged  in  this  commerce,  both  steam  aai 
sailj  as  they  become  nnseaworthy  are  replaced  with  those  of  laigely  increased  es- 
pacity  and  draught  of  water.  The  vessels  built  in  recent  years  have  a  oapaoity  d 
2,500  to  3,000  tons.  These  vessels  are  engaged  in  transporting  wheat,  coaL  ore,  iroa 
and  lumber.  Toledo  is  the  largest  lake  receiver  of  bituminous  coal.  To  lUnstrak- 
One  of  these  vessels  takes  on  a  cargo  of  coal  for  Duluth.  She  returns  with  wheat  fr 
Buffalo  or  ore  to  Toledo  or  Cleveland.    A  clear  and  permanent  advantage  can  only  k 

Sained  by  the  principle  of  uniformity  in  depth  of  harbors :  a  want  or  it  is  a  giia 
isadvantage.  One  recent  instance  is  a  sufficient  proof.  The  schooner  Goldem  Jf 
arrived  at  Toledo  this  month  with  a  cargo  of  2,430  gross  tons  of  iron  ore,  eqaal  a 
3,000  tons  of  2,000  pounds  each,  and  it  was  necessary  to  lighten  the  vessel  at  great « 
pense  before  she  could  enter  our  port. 

"  The  improvement  of  Western  harbors  and  the  increase  in  capacity  of  the  canis 
has  decreased  the  cost  of  freight  year  by  year.  This  year  may  be  called  an  exocf- 
tion,  as  there  are  some  unnatural  conditions  controlling  rates,  which  I  have  not  apes 
to  discuss,  but  every  one-half  cent  saved  in  the  cost  of  transporting  our  agricnltm 
products  is  of  great  importance.  Briefly  stated,  this  is  the  proposition :  The  aea-lxnii 
value  of  grain  is  controlled  by  its  value  for  export.  Affain,  the  sea-board  value  fiia 
the  price  for  the  daily  purchase  in  the  interior.  Afair  crop  of  cereals  prodoca 
3,000,000,000  bushels.  One-half  cent  per  bushel  on  such  a  crop,  saved  by  cbeapeniii 
transportation,  produces  $15,000,000.  The  United  States  Agricultural  Departmetf 
states  that  90  per  cent,  of  these  cereals  are  now  produced  in  tne  West. 

"  Toledo  is  one  of  the  group  of  cities  where  improved  harbor  or  bay  facilities  ss 
necessary,  and  where  such  improvement  affects  the  cost  of  transportation.  Her  gzaa 
traffic  has  increased  from  a  little  more  than  12,000,000  bushels  in  18^  to  moie  thM 
37,000,000  bushels  in  1886.  She  is  a  large  center  for  grain,  coal,  ore,  lumber,  and  salt 
She  is  the  largest  receiver  of  wheat  of  any  lake  port.  The  leading  points  in  her 
strong  posicion  are  her  location  at  the  head  of  Lake  Erie  and  the  water-ronte  to  tk 
American  and  Canadian  sea-board,  and  the  aggregate  of  her  railway  milease  leading 
up  to  her  location.  A  fleet  of  steamers  and  barges  of  large  class  are  engaged  in  traat- 
porting  coal  from,  to  all  the  Western  ports,  inofuding  Duluth,  and  in  transporting  to 
her  (Toledo)  iron  ore  and  lumber  in  return  cargoes.  Her  grain  fleet  includes  many 
of  those  large  vessels  which  prolong  their  trips  to  Buffalo. 

"  Toledo  and  all  these  ports  should  be  equipped  with  equal  and  adequate  harbor 
entrances  that  will  facilitate  commerce  and  thus  relieve  it  as  much  as  possible  of  its 
expenses. 

"  The  receipts  of  coal  alone  at  Toledo  in  1886  amounted  to  2,340,859  tons*" 
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special  report  respecting  improvement  of  straight  channel. 

United  States  Engineer  Office, 

Clevelandj  OhiOj  March  17, 1887. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  the  re- 
sult of  an  examination  for  the  best  line  for  the  <' straight  channeF  for 
improvement  of  Toledo  Harbor,  Ohio. 

history  OF  "straight-channel"  improvement. 

The  attention  of  the  General  GoverDmeut  was  first  called  to  the  ne- 
cessity of  a  straight  channel  from  Toledo  to  deep  water  in  Lake  Erie 
by  CoL  T.  J.  Gram,  Corps  of  Engineers,  in  1867,  and  in  1868  he  sub- 
mitted a  plan  and  estimate  for  sach  an  improvement. 

This  plan  was  referred  to  a  Board  of  Engineers  convened  in  1869,  but 
was  not  approved  on  account  of  the  cost  and  some  objectionable  fea- 
tures, the  Board  recommending  the  improvement  of  the  natural  channel. 

In  December,  1872,  a  Board  of  Engineers  was  convened  <<  to  examine 
into  the  condition  of  the  navigation  of  the  harbor  of  Toledo,  and  report 
a  plan  for  its  improvjBment,''  •  •  •  and  "  to  present,  with  their  plan 
for  the  improvement  of  the  harbor,  an  estimate  of  its  probable  cost.'' 

This  Board  submitted  three  dififereut  plans  for  the  improvement  of 
the  harbor. 

First.  Straight  channel  along  a  line  similar  to  the  one  suggested  by 
Colonel  Cram,  without  revetment  in  the  bay. 

Second.  Straight  channel  along  a  line  similar  to  the  one  suggested  by 
Golouel  Cram,  with  revetment  on  both  sides  of  the  portion  In  the  bay. 

Third.  To  continue  to  improve  the  existing  natural  channel  through 
Manmee  Bay. 

The  Board  deemed  the  second  plan  the  most  complete  solution  of  the 
problem,  but  on  account  of  the  great  cost  of  this  plan  and  the  pressing 
need  of  early  relief  to  the  harbor,  they  considered  that  the  third  plan 
could  be  made  to  answer  the  needs  of  commerce  at  that  time.  The  im- 
provement of  the  natural  channel  was  therefore  continued. 

The  act  of  Congress  approved  March  3, 1881,  provided  for  an  exam- 
ination or  sun'ey  <'  at  Toledo,  Ohio,  for  a  straight  channel  to  Lake  Erie," 
with  "  estimates  of  cost  of  improvement "  proper  to  be  made. 

Under  date  of  November  19, 1881,  Msg.  J.  M.  Wilson,  Corps  of  Engi- 
neers, submitted  his  report  of  a  survey  made  in  accordance  with  terms 
of  act  of  1881.  Major  Wilson  in  his  report  adopted  the  revetted  channel 
or  canal,  as  mentioned  in  the  report  of  the  Board  of  Engineers  in  1872, 
which  plan  provided  for  extending  Maumee  Biver  on  a  straight  line 
through  the  bay  and  across  North  Cape  Point  to  deep  water  in  Lake 
Erie,  confining  the  outflow  from  the  Maumee  Biver  in  a  new  channel  of 
about  the  same  dimensions  as  its  natural  bed. 

His  estimate  for  this  plan  was  $2,363,923. 

The  route  for  this  revetted  straight  channel  was  one  located  by  Major 
Wilson,  and  to  the  west  of  the  line  approved  by  the  Board  of  Engineers 
in  1872. 

No  positive  action  was  taken  upon  Major  Wilson's  report  at  the  time. 

The  act  approved  July  5, 1884,  contained  the  following  with  reference 
to  improving  harbor  at  Toledo,  Ohio : 

And  the  Secretary  of  War  is  hereby  directed  to  commence  the  work  of  making  a 
Biraigbt  channel  for  the  Manmee  River  from  a  point  on  the  east  side  of  the  month  of 
said  riTer,  throngh  North  Cape  Point  to  Lake  Erie,  in  accordance  with  the  second 

Elan  recommended  by  JobbM.  Wilson,  migor  of  engineers,  on  the  19th  day  of  Noyen^- 
er,  1861,  and  for  that  pnrpose  the  sniQ  of  f25,000  is  hereby  appropriated, 
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In  response  to  letter  from  the  Chief  of  Engineers,  U.  S.  Army, 
ing  for  a  project  for  the  expenditure  of  the  $25,000  appropriated  by  act 
of  1884, 1  recommended,  as  the  amount  was  so  small,  that  it  be  retaiDed 
until  further  appropriations  made  the  sum  sufficiently  large  to  properlv 
be^n  the  work  of  the  magnitude  of  the  one  in  question. 

This  recommendation  was  approved  by  the  Chief  of  Engineers,  U-  S. 
Army,  and  no  operations  were  undertaken  during  the  fiscal  year  endiiig 
June  30, 1885,  in  connection  with  ^< straight-channel"  improvement. 

Under  date  of  April  23, 1885,  in  forwarding  a  communication  fron 
citizens  of  Toledo,  Ohio,  urging  the  expenditure  of  the  $25,000,  I  sug- 
gested that  before  making  any  exi>enditure  of  funds  and  definitely  fix- 
ing the  line  for  the  ^<  straight  channel,"  that  further  examination  he 
made  to  determine  whether  the  line  designated  by  act  of  July  5,  18S4, 
"  is  the  best  line''  or  not 

At  the  beginning  of  the  fiscal  year  ending  June  30, 1886,  a  vigorous 
effort  was  made  by  the  citizens  of  Toledo  to  have  the  straight-channd 
work  begun  by  the  expenditure  of  the  (25,000  in  dredging. 

Their  efforts  were  successful,  and  the  expenditure  was  ordered  to  be 
made.  Under  date  of  August  15, 1885, 1  was  instructed  by  the  Chief  of 
Engineers  to  take  the  necessary  steps  to  begin  dredging  along  a  sectiot 
of  the  line  located  by  Major  Wilson. 

A  contract  was  made  and  130,000  cubic  yards  removed  by  tbe  end 
of  November,  1885.  The  amount  of  funds  available  for  the  work  and 
the  limitation  imposed  as  to  the  section  for  work  did  not  give  any  op- 
portunity of  solving  by  direct  experiment  the  question  discussed  bj  ' 
many  as  to  whether  ^<  an  unprotected  channel  on  a  straight  line  froa 
the  mouth  of  the  river  through  Maumee  Bay  would  fill  up,  or  remaii 
the  same,  or  gain  increased  depth  during  winter  and  spring  storms." 

The  soundings  in  this  cut  taken  this  season  indicate  but  little,  if  auj. 
fill  in  the  cat  made  in  the  fall  of  1885. 

Meantime  considerable  difference  of  opinion  existed  as  to  the  best  line 
for  the  proposed  straight-channel  improvement. 

Some  favored  the  line  selected  by  Major  Wilson,  while  others  favorei 
the  line  selected  by  Colonel  Cram  and  others  a  line  between  the  twa 

As  there  were  strong  reasons  advanced  in  support  of  the  varioas  lines 
and  as  the  improvement  proposed  was  both  important  and  expensive,! 
suggested  in  letter  to  the  Chief  of  Engineers,  XJ.  S.  Army,  dated  JLpA 
22, 1886,  that  the  item  for  Toledo  Harbor  in  the  river  and  harbor  bill 
then  under  discussion  by  Congress  be  so  amended  as  to  allow  the  besi 
line  to  be  selected,  and  the  restriction  imposed  by  the  wording  of  ti& 
act  of  July  5, 1884,  removed. 

The  act  approved  August  5, 1886,  contained  the  following  with  refe^ 
ence  to  improving  harbor  at  Toledo,  Ohio : 

Continuing  improvement  of  Maumee  River  by  a  straight  channel  along  siicli  line  ai 
may  be  approved  by  the  Secretary  of  War,  |ll^<j,500 ;  and  the  balance  of  the  (25,000 
heretofore  appropriated  is  hereby  made  available  for  clearing  the  old  channel. 

In  response  to  letter  from  the  Chief  of  Engineers,  U.  S.  Army,  call- 
ing for  a  project  for  the  expenditure  of  the  money  appropriated  by  act 
of  August  5, 1886, 1  recommended  as  follows : 

(2)  The  '^  straight  channel," — ^The  clause  of  the  act  approved  August  5, 1886,  1>y  its 
terms  ignores  the  appropriation  of  1884. 

The  act  of  1884  designated  a  particular  line  and  particular  plan.  The  act  of  1886 
leaves  the  selection  of  a  line  for  a  ^'straight  channel"  to  the  Secretary  of  War.  It  ia 
effect  makes  the  present  appropriation  of  f  112,500  the  original  appropriation  Tor  the 
improvement.  It  would  seem  that  Congress,  in  making  the  proviso,  took  into  con- 
sideration the  fact  that  considerable  doubt  exists  as  to  whether  the  line  deaig;nat6d 
by  act  of  July  5, 1884,  is  the  best  line  for  the  proposed  straight  channel,    la  order 
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thai  a  proper  and  reliable  lecomineudation  be  made  to  the  Secretary  of  War  for  his 
acstion,  it  ^ronld  seem  to  me  necessary  that  farther  examination  shonld  be  made  of  the 
locality  through  which  the  straight  channel  must  go  in  its  course  through  Manmee 
Bay  to  determine  the  best  line.  I  have  th9refore  to  resnectfully  recommend  that  be- 
fore making  project  for  the  expenditure  of  the  |112,500  appropriated  by  act  of  An- 
gnat  5y  18d£  that  I  be  directed  to  make  farther  examination  along  proposed  lines  in 
order  to  make  proper  recommendation  in  the  case. 

This  was  approved  and  an  examination  ordered  nnder  date  of  Oeto- 
ber  14,  1886. 

THE  EXAMINATION. 

• 

Preparations  wer6  at  once  made  for  making  the  examination,  and  Mr. 
W.  T.  Blunt,  the  principal  inspector,  then  at  Toledo  Harbor,  Ohio,  su- 
perintending dredging  operations  to  clear  the  <*  old  channel,"  was  in- 
structed to  locate  the  various  lines  advocated,  take  soundings  along 
same,  to  make  the  necessary  borings  to  determine  the  character  of  the 
bottom,  and  obtain  all  necessary  data  to  determine  the  selection;  the 
examination  to  be  made  at  sach  times  when  himself  and  party  were  not 
engaged  with  dredging  operations,  ^nt  few  opportunities  occurred 
during  October  and  November  for  making  the  examination. 

A  sudden  freeze-up  of  the  bay  early  in  December,  however,  caused  a 
suspension  of  dredging  operations,  and  from  that  time  until  Febraary 
12,  1887,  the  examination  was  continued  in  bay  and  lake  whenever 
weather  and  ice  permitted  of  same. 

Much  difficulty  and  many  interruptions  were  met  with,  as  the  ice  was 
continually  shifting  and  breaking  up,  so  that  operations  from  the  ice 
surface  were  very  difficult  and  there  was  too  much  ice  to  make  the  ex- 
amination from  boats. 

The  line  located  by  Major  Wilson  was  taken  as  the  westerly  limit  of 
the  locality  for  examination,  and  the  line  of  Colonel  Cram  was  assumed 
as  the  easterly  limit. 

A  very  large  number  of  soundings  were  taken  both  inside  and  outside 
of  Korth  Cape  Point  along  the  various  lines,  and  a  large  number  of 
borings  into  the  bottom  were  made  to  determine  the  character  of  same 
as  foundation  upon  which  cribs  and  other  structures  must  be  located. 

The  present  position  of  the  lines  of  16  feet  depth  and  1 7  feet  depth 
were  also  located  in  order  to  determine  the  distance  along  the  various 
lines,  outside  of  North  Cape  Point,  to  reach  deep  water  in  the  lake. 

A  careful  examination  of  the  ^^cut"  dredged  in  the  fall  of  1885  was 
alsomade  to  determine  the  amount  of  fill  during  the  winter  and  spring. 

DISCUSSION  6^  THE  VARIOUS  LINES. 

•     

The  objections  made  to  the  line  located  by  Major  Wilson  are  its 
proximity  at  the  lake  end  to  the  adjacent  shore,  thereby  giving  a  bad 
*'  offing^  for  vessels  seeking  entrance  to  the  channel ;  its  bearing  when 
prolonged,  not  carrying  it  into  deep  water  of  the  lake,  but  following  the 
shore ;  its  extra  length  outside  of  North  Cape  Point  to  deep  water,  and 
its  proximity  inside  to  the  outflow  from  Ottawa  Biver. 

The  objections  made  to  line  located  by  Colonel  Cram  are  the  charac- 
ter of  the  bottom  through  which  line  with  his  location  must  pass,  be- 
ing too  soft  and  yielding  for  cribs  to  rest  securely  upon ;  the  proximity 
at  its  lake  end  to  the  shoal  water  eastward,  and  the  need  for  protection 
on  both  sides  of  the  cut  inside  of  North  Cape  Point. 

The  examination  this  season  confirms  the  above  objections. 

The  borings  indicate  that  the  bottom  is  soft  and  unreliable  in  the 
vicinity  of  the  Oram  Une,  and  that  it  grows  harder  as  we  approach  the 
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Wilson  line,  and  the  farther  east  we  go  from  the  Wilson  line  the  b^ 
ter  the  offing,  np  to  a  certain  distance,  when  nothing  is  gained  in  offifip 
by  going  east. 

All  this  leads  to  the  selection  of  a  compromise  line,  which  it  is  thonglil 
has  the  advantages  of  both  lines,  and  the  objectionable  featores  in  i 
modified  form. 

It  is  a  line  with  the  best  offing  compatible  with  good  bottom. 

THE  LINE  RECOMMENDED. 

The  line  selected  is  indicated  on  the  accompanying  tracing  and  IsJs- 
snrvey  chart.  From  an  inspection  of  the  tracing  and  lake-snrwy  cbait 
it  will  be  seen  that  the  offing  for  the  selected  line  is  good,  born  as  n^ 
gards  the  adjacent  shore  and  the  shoal  near  Turtle  Island,  and  that  tk 
line  prolonged  extends  into  deeper  water  of  the  lake. 

The  bottom  along  the  line  is  good,  and  a  cat  along  the  selected  liiie 
will  need  no  more  protection  inside  than  the  line  selected  by  Maje 
Wilson,  and  being  shorter  oatside  of  North  Gape  Point,  the  expenstrf 
protection  by  cribs  or  otherwise  is  diminished  and  a  large  saving  d 
cost  made. 

It  is  protected  in  part  by  the  marsh  land  on  its  west  bank  (inside  tf 
North  Cape  Point)  from  the  outflow  from  Ottawa  Biver,  and  a  new  oatkt 
into  the  lake  for  said  stream  can  be  made  to  the  west  of  the  selected  line. 
The  amount  of  excavation  to  make  17  feet  is  less  than  along  the  'WO* 
son  line,  and  about  the  same  as  along  the  Cram  line.  Its  adoption  wil 
necessitate  the  loss  of  the  dredged  cut  made  along  the  Wilson  line  in  tk 
fall  of  1885;  but  this  loss  will  be  more  than  balanced  by  decrease  in  ootf 
of  dredging  and  outside  protection  consequent  upon  a  shorter  line. 

I  have  therefore  to  respectfully  recommend  for  the  action  of  tbe  So- 
retary  of  War,  as  per  terms  of  the  acttof  August  5, 1886,  a  straigfe: 
channel,  beginning  at  the  intersection  of  the  inner  and  middle  rang^es  d 
the  existing  channel  (marked  by  a  red  can  buoy),  running  north  26o  3f 
13^'  east,  through  North  Cape  Point  to  depth  of  17  feet  in  the  lake,  9d 
terminating  about  10,258  feet  north  1^  V  20'^  west  of  Turtle  Island 
Light,  designated  on  accompanying  tracing  and  chart  as  line  reooe- 
mended  by  Mty.  L.  C.  Overman.  Further,  whatever  line  for  tfar 
<' straight  channel"  may  be  selected,  I  would  respectfully  recomm^ 
that  the  appropriation  of  August  5. 1886,  be  expended  in  dredging. 
The  channel  or  out  to  begin  inside  of  and  to  pass  through  North.  Ciqie 
Point  to  deep  water  in  the  lake,  and  to  be  excavated  to  such  width  aol 
depth  as  the  funds  will  pay  for,  less  a  sum  sufficient  to  protect  the  cot 
through  North  Cape  Point,  and  to  protect  the  entrance  of  same  into  liie 
lake  approximately. 

For  dredging ^ f90, 

For  protection  of  the  ends SO, 

Total '. llO.QiJO 

No  expenditure  for  revetment  of  the  cut  inside  or  protection  of  the 
cut  through  North  Cape  Point  and  outside  same  is  recommended  for  the 
present,  but  with  further  appropriation  and  with  increased  knowledge 
of  the  requirements,  gained  from  actual  observation,  the  proper  «id 
necessary  revetment  can  be  undertaken. 

If  experience  shows,  and  only  experience  can  show,  that  the  cost  of 
maintaining  an  unrevetted  channel  will  not  be  excessive  in  compariaon 
with  the  maintenance  of  a  revetted  channel,  and  that  the  annaal  ex- 
pense be  less  than  the  interest  on  the  cost  of  making  a  revetted  chan- 
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Del,  then  dredging  will  be  the  best  method  and  the  one  that  will  give 
the  speediest  relief  to  navigation  by  the  earliest  completion  of  the  new 
channel. 

Very  respectfally,  yoor  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A. 


REPORT  OF  the  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers, 

New  Yorkj  Apnll2j  1887. 

General  :  The  Board  of  Engineers,  to  which  was  referred  by  De- 
partanent  indorsement  of  March  24,  1887,  the  report  of  Maj.  L.  O. 
Overman  of  an  examination  and  project  for  a  straight  channel  for  im- 
proving Toledo  Harbor,  Ohio,  with  directions  to  report  and  recommend 
'*  the  iMSt  plan  and  location  to  be  adopted  for  the  straight  channel  in 
question,^  has  the  honor  to  report : 

That,  including  the  location  suggested  by  Major  0\rerman,  four  posi- 
tions for  a  straight  channel  from  the  month  of  Manmee  ]^iver  through 
Manmee  Bay  and  to  the  deep  waters  of  Lake  Erie  have  been  propos^. 

The  first  location  was  that  of  a  ship  canal  carrying  13  feet  of  water, 
saggested  by  Bvt.  Maj.  Gen.  T.  J.  Gram,  colonel  of  engineers,  in  his 
report  dated  December  27, 1868,  which  canal,  commencing  at  a  point 
in  the  channel  about  1  mile  outside  of  Presque  Isle  Point  in  13  feet  of 
water,  was  extended  in  a  right  line  just  to  the  eastward  of  North  Gape 
Point,  and  terminated  in  the  lake  in  13  feet  of  water. 

The  length  of  the  canal  was  7,350  yards,  or  4.1  statute  miles. 

In  the  bay  the  canal  was  to  be  200  feet  wide  at  bottom  and  260  feet 
at  the  water-sur&ce. 

Across  the  ground  of  the  cape  it  was  to  be  300  feet  wide  at  bottom 
and  352  feet  at  the  water-surface,  and  in  the  lake  it  was  to  be  250  feet 
wide  at  bottom  and  at  water-surface. 

The  portion  of  the  canal  in  the  bay  was  to  be  revetted  on  the  eastern 
side  with  a  wood  and  earth  revetment,  and  on  the  west  side  partially 
with  an  earth  embankment. 

Across  the  point  there  was  to  be  no  revetment,  while  at  first  the  por- 
tion in  the  lake  ad  for  out  as  10  feet  water  was  to  be  inclosed  between 
parallel  piers  filled  with  stone  and  earth. 

The  estimate  made  by  General  Gram  of  the  cost  of  the  work  was 
$885,526. 

The  second  location  was  that  of  a  board  of  engineer  officers,  con- 
vened December  21, 1872,  to  report  a  plan  for  an  entrance  channel  to 
the  harbor  of  not  less  than  15  feet  depth  at  the  lowest  stage  of  water, 
and  was  practically  the  line  selected  by  General  Gram. 

It  commenced  at  the  same  point  outside  Presque  Isle  Point  as  the  Gram 
line,  and  was  drawn  tangent  to  North  Gape  Point  at  its  eastern  ex- 
tremity, thus  placing  the  line  but  a  short  distance  to  the  westward  of 
the  Cram  line. 

The  length  of  the  straight  channel  was  7.3  miles.  Two  methods  of 
constmction  were  proposed : 

The  first,  to  dredge  the  entire  line  to  a  bottom  width  of  250  feet ;  to 
protect  both  sides  of  the  cut  in  the  lake  out  as  far  as  14  feet  of  water 
by  strong  crib-piers,  and  to  divert  the  waters  of  the  Ottawa  Biver  by  a 
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dam  across  its  mouth  with  a  cut  iuto  the  lake.    The  estimated  cost  d 
this  method  of  coQStructiou  was  $1,853,500. 

The  second  method  of  coastruction  was  to  extend  the  river  banks 
through  the  bay  and  North  Gape  Point  to  Lake  Erie,  ignoring  the  Imi 
altogether  and  confining  the  river  water  in  a  new  channel  of  aboat  tk 
same  dimensions  as  the  natural  one. 

This  would  require  the  piers  to  be  900  feet  apart  to  avoid  ice  goi^gci 
in  the  winter. 

The  channel  to  be  dredged  to  a  width  of  250  feet  only. 

In  the  bay  the  east  side  of  the  channel  was  to  be  protected  by  crib* 
pile-piers ;  but  on  the  west  side  of  this  channel  a  plank  revetment  d 
the  simplest  and  cheapest  construction  was  considered  sufficient. 

The  Ottawa  River  was  to  be  deflected  as  in  the  first  method  of  o» 
struction.    The  cost  of  this  construction  was  estimated  at  $3,074,500. 

The  third  location  was  thatof  Mty.  J.  M.  Wilson,  brevet  colonel  TJ.S. 
Army,  detailed  in  his  report  of  November  19, 1881,  and  having  in  viet 
a  straight  channel  carrying  17  feet  of  water. 

The  line  commenced  at  the  same  point  near  the  mouth  of  the  Maaiaei 
Biver  as  those  already  mentioned  and,  following  the  general  directki 
of  the  river  proper  at  that  point,  was  carried  through  the  sand  beach  tf 
North  Cape  Point  at  its  narrowest  part. 

The  cut  was  to  be  250  feet  wide  at  bottom  and  about  5.9  miles  ii 
length* 

Two  methods  of  construction  were  proposed :  j 

The  first  to  simply  dredge  the  channel  to  the  width  and  depth  p»  j 
posed,  without  any  additional  works  in  the  shape  of  revetments  or  pies  / 
or  deflection  of  the  waters  of  the  Ottawa ;  the  cost  of  this  coustmctiei' 
was  estimated  at  (823.813. 

The  second  method  of  construction  provided  for  extending  MaaiM 
Biver  on  a  straight  line  through  the  bay  and  North  Gape  Point  to  Lab 
Erie,  confining  the  river-bed  in  a  new  channel  of  about  the  same  dimtt 
sions  as  its  natural  bed. 

From  the  east  side  of  the  mouth  of  the  river  to  North  Gape  Poiiiti 
strong  pile  and  timber  dike  was  to  be  run  on  the  east  side  of  the  w 
channel  as  far  as  the  inner  end  of  the  canal  through  North  Gape  Poii. 
the  height  of  the  dike  being  such  that  the  ice  could  pass  out  over  dt 
inner  portion  of  it  during  freshets. 

No  dike  was  to  be  used  on  the  west  side  of  the  channel  until  Nag^ 
Island  was  reached ;  but  from  the  southeast  end  of  this  island  a  timbs 
dike  was  to  be  run  to  the  west  side  of  the  inner  end  of  the  canal  throufk 
the  peninsula. 

The  revetments  of  the  canal  across  the  peninsula  were  to  be  400  M 
apart,  and  this  width  was  to  be  maintained  between  the  piers  oat  t» 
the  depth  of  17  feet  in  the  lake.  The  estimated  cost  of  this  constmcticB 
was  12,363,923. 

The  fourth  location  is  that  proposed  by  Maj.  L.  G.  Overman,  and  con- 
tained in  his  report  of  March  17, 1887,  now  referred  to  the  Board  of  Ba- 
gineers.  The  cut  begins  near  the  mouth  of  the  Maumee  Biver,  at  tbe 
same  point  as  the  other  lines  mentioned,  and  is  carried  in  a  straigiit 
line  north  26o  36'  13''  east,  through  North  Gape  Point  to  17  feet  depth 
of  water  in  Lake  Erie,  which  places  it  in  a  position  about  midway  bfr 
tween  the  Gram  and  Wilson  lines. 

It  is  proposed  to  turn  the  waters  of  Ottawa  Biver  into  Lake  Erieb; 
means  of  a  cut  through  North  Gape  Peninsula,  and  a  training-dike  froD 
the  right  bank  of  the  Ottawa  at  its  mouth. 

For  the  present  it  is  not  proposed  to  revet  the  sides  of  the  cut,  whicli 
it  isr  recommended  should  begin  inside  of  and  pass  through  North  Cape 
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Point  to  deep  water  in  the  lake,  and  to  be  excavated  to  such  width  and 
Hepth  as  the  funds  available  will  pay  for. 

The  Board  has  carefully  considered  the  location  of  these  four  lines 
GUid  the  advantages  and  disadvantages  which  they  each  possess,  and 
is  nnable  to  recommend  the  construction  of  either  of  them.  The  pres- 
(Mit  channel  leading  from  the  mouth  of  Maumee  Biver  to  Lake  Erie  has 
been  largely  excavated  over  the  site  of  the  natural  channel,  or  the  one 
which  resulted  from  the  combined  action  of  the  waters  of  the  lake,  the 
bay,  and  the  rivers  emptying  into  the  bay,  as  affected  by  the  winds, 
waves,  currents,  and  freshets  of  these  bodies  of  water. 

This  channel  is  the  one  most  likely  to  remain  open  and  to  maintain 
the  depths  artificially  given  to  it,  and  any  straight  cut  to  the  deep 
waters  of  the  lake  should,  other  things  being  equal,  utilize  as  far  as  pos- 
sible the  direction  and  position  of  the  natural  channel.  1.  The  Board 
has,  therefore^  to  recommend  that  the  straight  channel  from  the  Mau- 
mee Biver  to  Lake  Erie,  directed  by  the  acts  of  Congress  of  July  5, 1884, 
and  August  5,  1886,  be  obtained  by  extending  the  Crib  Beach,  so 
called,  of  the  present  natural  channel  outwards  into  Lake  Erie  and  in- 
wards across  tne  bay  to  the  present  natural  channel  of  the  Maumee 
Biver.  By  this  means  a  streteh  of  the  present  channel  over  2  miles  in 
length  will  be  preserved  and  utilized,  while  the  portion  of  the  line  ex- 
tending into  the  lake  will  pass  over  and  along  the  ^*  east  channel,"  now 
deepening  its  waters.  The  lake  end  of  this  cut  is  better  located  with 
reference  to  the  adjacent  shores  than  either  of  the  other  lines  for  the 
arrival  and  departure  of  vessels,  and  does  not  materially  increase  the 
distance  to  be  passed  over  by  the  Detroit  trade.  The  quantities  to  be 
excavated  and  cost  of  same  upon  the  several  lines  suggested  to  give  a 
channel  17  feet  in  depth  and  200  feet  wide  at  bottom,  with  side  slopes 
of  1  upon  2,  prepared  by  Major  Overman,  are  as  follows : 

Approxdcatb  Estimate. — Tabulated  $taUmentfar  several  euggeated  linee  to  give  a  ohan- 
mel  through  Maumee  Bag  17  feet  in  depth,  200  feet  wide  at  bottom,  with  side  slopes  of  1 
to2, 

[Length  of  line  inside  of  general  shore-line  of  Lake  Erie  and  ontside  to  17-foot  omre  in  lake.] 


Line  tor  a  atraight  ohan- 
Bel  tnm  month  of  lian- 
nee  BlTor  to  17-lbot 
dispth  in  Lake  Erie,  as 
•oCXiatedby: 
(1>  Colonel  Cram,  in 
1868.  K.  47°  34' 1 8"  S 

(2)  A  Board  of  Koffi- 
Bears,  in  1872.  K.4y> 
57'S4"E 

(3)  Colonel  Wilson,  in 
]JR81,K.200  3C13"£. 

(4)  MfOorOrennan.in 
1887.  K.  890  34' 16'' £. 

(5)  The  Board  of  Eniri- 
Bears,  la  1887.  K.670 
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Observations  npoa  the  dredged  chaunels  iu  Mauiuee  Bay 
North  Cape  Point  would  seem  to  show  that  the  annual  deposits  in  tk 
channel  are  small. 

General  Gram  states  that  near  the  mouth  of  the  Maumee  Bixn 
and  for  some  distance  out  the  filling  in  twelve  years  was  but  H 
inches,  while  beyond  North  Gape  Point  the  changes  were  not  so  grei 
Major  Wilson  was  of  opinion  that  the  dredged  channel  within  til* 
bay  could  be  maintained  without  much  trouble  by  annual  exca^ 
tions. 

Major  Overman  reports  the  portion  of  the  straight  cut  on  the  Wilsi 
line,  made  in  1885,  did  not  show  in  1886  any  perceptible  shoaling. 

Outside  of  a  line  joining  North  Gape  Point  and  Gedar  Point  ili 
highly  probable  that  some  protection  will  have  to  be  given  the  dredgri 
channel  on  one  or  both  of  its  edges. 

The  material  of  the  lake  bottom  is  washed  back  and  forth  along  di 
shores  of  the  lake  in  directions  coinciding  generally  with  the  direete 
of  the  winds  and  waves. 

The  easterly  and  westerly  gales  across  the  mouth  of  Maamee  £if 
will  therefore  have  a  tendency  to  fill  the  dredged  channel  proposed  ki 
the  Board  outside  of  the  crib  pier;  but  it  is  also  thought  that  in  tk 
summer  season,  when  the  westerly  winds  prevail,  considerable  pTOtf^ 
tion  will  be  obtained  against  the  cross- drift  from  the  west  by  TuitJt 
Island  and  the  shoals  about  it,  while  in  the  winter  season,  wheni 
easterly  gales  prevail  and  the  lake  is  covered  with  ice,  there  will  be  lei 
sea  and  less  wash  from  the  east  across  the  channel  than  would  occniii 
the  ordinary  storms  of  summer. 

However  this  may  be,  experience  only  can  determine  the  nature  ai 
extent  of  the  possible  deposit  in  the  dredged  straight  cut  and  the  clu^ 
acter  and  position  of  the  revetment  necessary  to  protect  the  chaovl 
from  the  cross-drift  of  material.       , 

It  is  not  unlikely  that  less  extensive  barriers  than  the  solid  crib-jHtf 
heretofore  suggested  may  be  sufficient  to  revet  the  channel,  and  ^ 
stone  and  brush  piers  of  moderate  height  may  answer  the  purpoS; 
even  if  located  some  distance  on  either  side  of  the  dredged  cut;  vi 
it  may  even  be  the  case  that  the  annual  cost  of  maintaining  the  » 
cessary  depth  iu  the  straight  cut  by  dredging  will  be  less  than  A 
interest  upon  the  money  that  would  have  to  be  spent  in  revetmeot^ 
The  Board  recommends  that  the  straight  channel  located  by  it  ^ 
first  excavated  throughout  its  whole  extent  to  a  width  of  200  M 
on  the  bottom  and  a  depth  of  17  feet  below  average  low  water ;  M 
the  portion  of  this  cut  from  the  inner  end  of  the  crib^reach  to  tit 
mouth  of  Maumee  Kiver  be  first  excavated,  and  lastly,  the  parttf 
the  cut  from  the  outer  end  of  this  crib-reach  to  the  deep  water  of  tit 
lake. 

That  iu  making  the  cut  no  attempt  to  excavate  slopes  to  the  sides' 
the  channel  shall  be  made,  but  the  cut  shall  be  200  feet  wide  sqaaic 
down,  and  as  the  sides  fall  in  they  shall  be  again  dredged. 

That  after  the  entire  cut  is  made,  and  it  should  be  found  necessaiTt 
a  short  pile  and  brush  dike  be  run  out  from  Grassy  Point,  or  its  vicini^^i 
to  throw  the  current  of  the  river  into  the  cut. 

That  careful  and  continuous  observations  be  made  by  the  local  engi- 
neers during  the  progress  of  the  excavation  to  determine  the  directions 
of  the  currents  with  reference  to  the  cut  and  the  amount  of  deposit  aod 
fill  in  given  periods  of  time. 

A  map  showing  the  positions  of  the  several  cuts  proposed^  with  ^ 
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loo^tadinal  section  of  the  cut  proposed  by  the  Board^  is  transtnitted 
with  this  report. 

Besi>ectfally  sabmitted. 

THOa  LiNGOLN  OASET, 

Colonel  Corps  of  Engineers. 
Henbt  L.  Abbot, 
*  *  Colonel  of  Engineers^ 

Bvt.  Brig.  Oen.j  U.S.A. 
Wm.  p.  CrAiohill, 
Colonel  Corps  of  Engineers. 
D.  O.  Houston, 
Lieut.  Col  of  Engineers.  Bvt.  Colonel. 
Walter  McFabland, 

Lieut.  Col.  of  Engineers. 
W.  B.  Kino, 

Mapr  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

[Fint  Indonemeni.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
ApHl  26, 1887, 

BespectfoUy  sabmitted  to  the  Secretary  of  War. 

The  river  and  harbor  act  of  August  5, 1886,  in  making  appropriation 
for  a  straight  channel  for  Manmee  Biver,  removes  the  restriction  im- 
posed by  the  river  and  harbor  act  of  July  5, 1884,  as  regards  its  loca- 
tiOD,  and  directs  that  the  channel  shall  be  "  along  snch  line  as  may  be 
approved  by  the  Secretary  of  War." 

In  the  within  report  the  Board  of  Engineers  unanimously  recommends, 
for  reasons  given,  a  line  differing  in  direction  fit>m  all  those  heretofore 
suggested. 

The  conclusions  of  the  Board  are  concurred  in  by  this  ofBce  and  rec- 
ommended for  approval. 

This  heiug  a  new  work,  it  is  further  recommended  that  Major  Over- 
man, the  offtcer  in  charge,  be  authorized  to  proceed  with  the  work  in  the 
manner  and  upon  the  location  recommended  by  the  Board. 

J.  C.  DUANB, 

Brig.  Oen.^  Chief  of  Engineers. 

[Second  indoneineiit] 

War  DEPARTBfENT, 

ApHl  27, 1887. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweed  ale, 

Chief  Cleric. 


LL3. 

IMPROVEMENT  OP  PORT  CLINTON  HARBOR,  OHIO. 

Port  Clinton,  Ohio,  is  situated  at  the  month  of  the  Portage  Biver,  a 
stream  which  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
I^ke  Erie. 

A  hi8tx>ry  of  the  operations  heretofore  carried  on  for  its  improvement 
will  be  found  in  annual  reports  of  1880  and  1881. 
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The  present  project,  adopted  in  1875,  consists  of  a  pile  revetin^ 
967  feet  long,  ranning  from  the  north  shore  of  Portage  River  oppoie 
the  tout  n  oat  into  the  lake,  in  a  direction  north  57  degrees  east  M 
revetment  then  inclines  toward  the  north  and  extends  301  feet  fartka. 
when  a  pile-dike  commences,  which  will  be  prolonged  a  total  distuoi 
of  1/iOO  feet  oat  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lafe 

Parallel  to  this  and  200  feet  froill  it  is  an  east  pile-pier  which  willtt 
aboat  2,600  feet  long,  its  inner  end  resting  on  the  soath  shore  of  th 
nver.  This  east  pier  will  be  a  simple  pile  stmctare  of  2,450  feet ;  tk 
oater  150  feet  will  be  a  strong  pile-dike,  12  feet  wide.  A  channel  I 
feet  deep  will  be  dredged  between  the  piers. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  river  and  harbor  bill  approved  Angost  5, 1886,  appropriated  *^k 
improving  harbor  at  Port  Clinton,  Ohio,  by  repairs  to  existing  worki,' 
$2,000. 

Proposals  were  received  May  23, 1887,  and  a  contract  for  making  tk 
necessary  repairs  to  the  extent  of  the  available  funds  was  execntii 
with  John  Stang,  of  Lorain,  Ohio,  under  date  of  Jane  23, 1887. 

Material  was  delivered  daring  June,  and  actual  operations  will  k 
commenced  earl^*  in  July.  The  available  funds  will  all  be  expended  1^ 
August  30, 1887.  The  whole  amount  appropriated  for  this  harbor  a 
date  has  been  $48,000,  of  which  sum  $46,018.50  has  been  expraded» 
close  of  this  fiscal  year. 

The  estimated  cost  of  the  present  project,  as  wbmitted  in  1875,  iv 
$122,000,  a  revised  estimate  being  $90,000.  The  project  contemplatii 
the  extension  of  the  pier  and  revetment  to  the  10-foot  depth  in  lakei^ 
ordinary  stage  of  water. 

The  river  and  harbor  bill  approved  August  5, 1880,  contained  tk 
following  with  reference  to  this  harbor: 

For  the  purpose  of  acquiring  the  title  to  the  land  adjoining  the  inner  end  of  lii 
west  pier  built  by  the  United  States  for  the  improvement  of  the  harbor  at  Port  Clioti 
Ohio,  the  Secretary  of  War  shaU  negotiate  with  the  owner  or  owners  of  the  land  it 
the  purchase  thereof  at  a  reasonable  price,  to  be  approved  by  Congress,  and  if  • 
agreement  as  to  price  can  not  be  made  with  the  owner  then  the  value  of  same  shall* 
ascertained  in  the  mode  provided  by  the  laws  of  Ohio  for  condemnation  of  lands  it 

Sublic  uses  in  that  State,  the  result  of  said  proceedings  of  condemnation,  if  takesj 
e  reported  to  the  next  Congress  for  its  approvaL 

Some  correspondence  has  passed  between  the  owner  of  the  lands 
question  and  the  engineer  ofScer  in  charge  of  the  harbor,  but  up  to  tk 
end  of  the  fiscal  year  no  agreement  as  to  price  had  been  arrived  it 
The  owner  holds  the  land  at  a  high  valuation,  as  he  obtains  a  gooi 
revenue  from  same  by  the  sale  of  the  sand  from  off  it,  which  sand  at 
cumulates  each  year  by  the  action  of  the  lake  waves.  The  owner  is  aiai 
adversely  disposed  towards  condemnation  proceedings. 

The  sum  of  $46,000  has  been  appropriated  and  expended  up  to  tli 
close  of  the  fiscal  year  ending  June^,  1886,  but  as  the  commerce  «i 
Port  Clinton  is  small,  and  prospects  for  much  increase  in  the  nearfatoit 
are  not  great,  it  is  doubtful  whether  the  expenditure  of  the  remaioiiit 
$44,000  for  the  completion  of  the  proposed  project,  under  the  revised 
estimate,  would  be  advisable. 

If  it  is  decided  to  continue  the  improvement  as  proposed,  the  sam' 
$20,000  can  be  expended  during  the  period  ending  June  30, 1889,  ii 
prolonging  the  pier  and  revetment 

An  examination  of  the  channel  of  this  harbor  was  made  in  JaiKi 
1887.    The  depth  between  the  pier  and  revetment,  wherever  the  same 
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ere  parallel|  was  foand  to  be  good,  averaging  from  10  feet  to  15  feet ; 
Bt  at  the  ell)0W8,  where  divergence  occars^  the  depth  was  only  8  feet. 
.  bar  has  formed  in  lake  beyond  end  of  piers,  with  least  depth  of  7.9 
let  on  crest  of  bar. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitted 
ere  with. 

jport  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandusky,  Ohio.  The 
imrest  work  of  defense  is  Fort  Wayne,  Mich.,  60  miles  distant,  and  the  nearest  liffht- 
wse  is  at  Green  Island,  10  miles  distant.  The  amount  of  commerce  to  be  benefited 
r  this  improvement  is  small.  For  miles  above  the  month  of  Portage  River  and  hor- 
ning upon  its  banks  are  extensive  tracts  of  hard-wood  timber,  from  which  lumber, 
aves,  spokes,  etc.,  are  made  and  sent  to  Port  Clinton  for  shipment. 
The  collector,  in  his  report  for  the  fiscal  year  ending  June  30, 1887,  docs  not  state  the 
Dount  of  revenue  collected  nor  the  nature  and  value  of  the  imports  and  exports. 
Fifty-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered  this  harbor  from 
^er  districts,  and  48  vessels,  with  an  aggregate  tonnage  of  2,560  tons,  cleared  this 
irbor  for  ports  in  other  districts  during  the  fiscal  year  ending  June' 30, 1887.  Of 
16  vessels  eutering,  the  largest  cargo  was  400,000  feet  of  lumber  and  the  deepest 
imaght  was  10  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  12,000  bushels  of 
'heat  and  deepest  draught  was  9^  feet. 

The  collector,  in  his  report,  says : 

This  does  not  include  business  that  is  done  exclusively  in  the  district,  which 
BBonnts  to  over  three  times  the  amount  reported  as  above. 

Money  statement 

.moant  appropriated  by  act  approved  Augusts,  1886 ^,000.00 

aly  1, 1^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outsUnding  July  1, 1886 $18.50 

aly  1, 1887,  outstanding  liabilities 20.84 

39.34 

nly  1, 1887,  amount  available , 1,960.66 

'  Amount  (estimated)  required  for  completion  of  existine  proiect 42, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  20, 000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 

L     harbor  acts  of  1866  and  1867. 


Ih^irmei^f  propoBatBf&rfurmshing  the  materiaU  and  doing  tke  work  of  repairs  to  pier  and 
reretmemi  at  Fort  Clinton  Harbor,  Ohio,  roeeived  and  opened  5jf  Maj.  L.  Cooper  Ovemiaii, 
Corpe  of  Engineers,  at  li  o^ clock  a.  m.,  Monday,  May  23,  1887,  under  advertisement 
dated  April  20,  1887. 


ICAterial. 


John  Stong« 

Lorain, 

Ohio.* 


rhitean]clS,M9f<Mt,B.H perH  feet.  B.  H.- 
llen.  2,100  linear  feet per  linear  feet.. 

infBgalQiie,45corde per  cord.. 

dprap  stone,  20  oorde do.... 

nah,S  oorde do 

hrtfubolte,  82  pounds porponnd.. 

pikes,  1«5  poands do.... 

.mad  W.  bolta,  1,503  poanda do 

Total 


$30.00 

.35 

5.50 

5.50 

8.50 

.03 

.Ot 

.04 


1,905.70 


*Only  Md  eonsfdered  reaaonable  and  adrantageoas  for  the  Go7emment  to  aooept. 

Beoommend  that  award  be  made  to  John  Stang,  of  I^orain.  Ohio,  at  the  pricey 
Amed  in  bio  proposal, 
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Abdiraet  of  ooniraotfor  improvU^  harbor  at  Port  Ctimton,  OhiOj  in  force  during  ik§  JtmL 

year  ending  June  'JO,  lHb7. 

[Contraot  with  John  SUog,  of  Lotain,  Ohio,  dated  Jane  23. 1887,  for  repairs  to  pier  and  reretaBeiM 

Port  Clinton  Harbor,  Ohio.] 


HateriaL 

Amount. 

MateriaL 

Amnn 

White  oak perMfeet,  B.  M.. 

Pilea per  linear  foot.. 

$30.00 

.35 

5.50 

5.50 

Bmeh. per  cord.. 

Drift  bolts...... ........... ner  noand.. 

1 

Spikes do.... 

&  andW.bolta do.... 

■ 

Riprap  atone do.... 

M 

Work  in  progress.    Time  for  completion  of  oontraet  September  30, 1667. 


STATEMENT  OF  STATISTICS  AND   INFORMATION  RBLATIKG  TO  PORT  CLIBITON  HASM, 

OHIO. 

[Prepared  in  compliance  with  cironlar  letters  ttcm  the  Office  of  the  Chief  of  Engineers,  IT.  8.  An^ 

dated  Angnst  10, 1888,  and  April  4, 1887.] 

Amonn t  expended  on  the  improvemeDt  to  Jane,  30, 1887 |46, 018.1 

Estimated  amonnt  required  to  complete  the  improvement 42,  OOftI 

Approximate  annual  cost  of  preserving  and  maintaining 2, OOOi 

The  available  depth  for  navigation  in  1872,  when  the  work  of  improvement  begi^ 
was  6  feet.    This  x>ort  had  no  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  10  feet. 

The  commerce  for  the  fiscal  year  ending  Jane  30,  1887,  was  as  follows : 

Amount  of  revenue  collected  was  not  reported  by  collector. 

Imports  and  exports  not  reported. 

FiAy-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered,  and  foiiry-«i||t 
vessels,  with  an  aggregate  tonbage  of  2,560  tons,  cleared,  from  and  for  harbon  i 
other  districts. 

Of  vessels  entering,  the  largest  cargo  was  400,000  feet  of  lumber,  and  the  de<^ 
draught  was  10  feet.  Of  vessels  clearing,  the  largest  cargo  was  12,000  bushels  of  wbk 
and  the  deepest  draught  was  9^  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  very  desirable  effect  vft 
manufacturing  interests  and  the  public  interests  in  general. 
'  By  the  oompletion  of  the  proposed  -improvement  commerce  would  be  beneiiti 
only  to  the  extent  of  an  increased  channel-entrance,  but  it  would  not  be  liablei 
attract  additional  commerce  to  the  harbor.  The  community  would  be  indiredt 
benefited  by  the  expenditure  and  by  a  better  harbor. 


Lr  L  4. 

IMPROVEMENT  OF  SANDUSKY  CITY  HARBOE,  OHIO. 

Sandasky  Bay  empties  into  Lake  Erie  aboat  40  miles  from  its  ve^ 
em  extremity.  It  is  a  natural  harbor,  containing  an  area  of  aboat  ^ 
miles,  with  a  depth  of  from  8  to  12  feet,  protected  on  the  north  an 
northwest  from  the  gales  of  the  lake  by  &  long  narrow  peninsula,  a» 
on  the  northeast  by  what  is  known  as  Cedar  Point.  A  fall  descripti^ 
of  the  operations  carried  on  in^  past  years  for  the  improvement  of  titf 
harbor  will  be  fonnd  in  Annual  Aeports  of  1880  and  1881. 

The  present  project,  adopted  in  1880,  provides  for  a  channel  200  f<^ 
wide  and  15  feet  deep  through  the  outer  bar,  and  in  the  bay  up  to  wittj 
50  feet  of  the  line  of  docks,  and  then  parallel  to  the  docks,  with  a  widli 
of  100  feet  and  depth  of  15  feet. 
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OPERATIONS  DURING  THE  PISOAL  YEAR. 

At  the  beginning  of  the  fiscal  year  there  was  only  an  available  balance 
of  $231.71.    No  work  was  in  progress  nor  were  any  contracts  in  force. 

The  act  of  Jnly  5^  1884,  appropriated  $20,000  for  this  harbor,  only  one- 
half  of  which  ($10,000)  was  decided  as  available ;  the  other  half  was  ap- 
propriated for  ^^  repairs  to  existing  works.^and  this  $10,000  was  on  hand, 
though  not  available. 

The  act  approved  August  5,  1886,  made  the  $10,000  "for  repairs" 
iivailable  and  made  further  appropriation  of  $5,000,  giving  a  total  of 
$15,000  for  the  fiscal  year  1886-'87. 

A  project  for  the  expenditure  of  these  funds  was  submitted  and  ap- 
proved, and  proposals  invited  for  doing  the  dredging.  A  contract  was 
execated  with  Carkin,  Stickney  &  Cram,  of  East  Saginaw,  Mich.,  dated 
October  15, 1886,  for  dredging  90,000  cubic  {^ards,  more  or  less,  at  15 
cents  per  cubic  yard,  scow  measurement. 

Operations  were  commenced  with  but  one  dredge  in  l^ovember  and 
continued  with  numerous  delays  until  close  of  month,  when  work  was 
suspended  for  the  season.  Work  was  resumed  in  April,  1887,  and  con- 
tinued until  the  close  of  the  fiscal  year.  The  progress  was  very  slow,  and 
by  June  20, 1887, when  contract  should  have  been  completed,  only  about 
one-eighth  of  the  required  dredging  had  been  done.  The  contractors 
applied  for  and  obtained  an  extension  of  time  in  which  to  complete  their 
contract  until  September  30, 1887. 

At  the  beginning  of  the  fiscal  year,  18S7,  there  was  a  fairly  ^ood 
channel,  with  least  depth  of  14  fee^  but  not  of  full  width  through  all  the 
ranges.  The  condition  of  the  channel  was  not  so  good  as  at  the  close 
of  the  season  of  1886,  showing  no  advance  in  the  proposed  improvement 
over  the  annual  filling  in.  The  outer  bar  needs  most  attention  where 
the  foil  width  has  as  yet  not  been  obtained  on  account  of  the  small  ap- 
propriations. For  the  various  reasons  given  no  progress  toward  the 
improvement  of  this  harbor  was  practicable  during  the  fiscal  year  end- 
ing June  aO,  1887. 

The  total  amount  appropriated  for  this  harbor  to  close  of  fiscal  year 
has  been  $270,080,  of  which  sum  $257,327.08  has  been  expended. 

It  is  estimated  that  $20,000  will  be  required  to  complete  the  present 
project,  the  whole  of  which  can  be  expended  during  the  fiscal  year  end- 
ing June  30,  1880.  With  increase  of  commerce  at  Sandi^sky  an  in- 
crease to  16  feet  in  depth  of  channel  is  needed  to  make  it  correspond 
with  other  important  harbors  on  Lake  Erie  and  with  depth  now  carried 
through  the  St  Glair  Flats  Canal.  This  increased  depth,  it  is  esti- 
mated, would  cost  $61,000  additional,  making  $81,000  required  for  this 
harbor,  of  which  sum  $60,000  can  be  expend^  by  the  close  of  the  fiscal 
year  ending  June  30, 1889.  Like  all  the  lake  harbors  where  a  dredged 
channel  is  the  method  of  improvement,  the  annual  expenditure  must  be 
a  large  one  to  maintain  the  channel  and  remove  the  material  which  the 
winUor  and  spring  storms  wash  into  the  channel. 

The  total  amount  expended  on  this  harbor  during  the  fiscal  year  end- 
ing June  30, 1887,  was  $2,478.79. 

The  act  of  August  5, 1886,  under  the  head  of  '<  Examinations  and  Sur- 
veys," contained  the  following : 

Sftndaaky  Harbor,  with  a  view  to  a  straight  channel  from  the  north  end  of  Cedar 
Piojnt  to  the  east  end  of  the  existing  channel  in  front  of  the  city. 

Under  date  of  February  2, 1887, 1  submitted  a  report  of  a  survey  for 
said  straight  channel,  t<rith  estimate  of  cost  of  same.  This  report  is 
printed  in  Senate  Ex.  Doc.  No.  78,  Forty -ninth  Congress,  second  ses- 
Bion,  and  I  respectfully  request  that  it  may  be  republished  in  conuec- 
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tion  with  Anuaal  Beport  for  Sandusky  Harbor  for  fiscal  year  endin; 
June  30, 1887. 

The  river  and  harbor  bill  which  passed  both  branches  of  the  Fortj* 
ninth  Con<]^ress  but  failed  to  receive  the  signature  of  the  PretideK 
contained  an  appropriation  for  the  straight  channel.  This  work  sbooU 
be  undertaken  at  once,  and  the  necessary  sum  appropriated  in  ok 
allotment. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitM 
herewith : 

Banduftky  City  Harbor  is  in  the  colleotion  district  of  Sandusky,  Ohio.  There  bi 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three ns^ 
lights  within  the  bay.    Fort  Wayne,  below  Detroit,  is  the  neareec  work  of  defeut 

The  amount  of  revenue  coUected  during  the  fiscal  year  ending  June  '30, 1887,  w 
$5,019.72  for  the  district,  and  $4,686.73  for  the  port  of  Sandusky. 

The  imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  valaeti 
$53,640  for  the  district  and  to  $47,316  for  the  port  of  Sandusky. 

The  exports,  consisting  of  grain,  coal,  provisions,  produce,  etc.,  amounted  in  tsIi 
to  $ZX9fMT.27  for  the  district  and  $165,140.27  for  the  port  of  Sandusky  for  the  fiiai 
year  ending  June  30,  1887. 

The  number  of  vessels  entering  was,  for  the  district,  3,585,  with  an  aggregate  t» 
nage  of  571,831  tons;  for  the  port  of  Sandusky,  2,619,  with  an  aggregate  tooDageif 
407,087  tons,  during  the  fiscal  year  ending  June  30, 1887. 

The  number  of  vessels  clearing  was,  for  the  district,  3,605,  with  an  aggregate  \» 
nage  of  569,359  tons;  for  the  port  of  Sandusky,  2,611,  with  an  aggregate  tonnsgetf 
407,849  tons,  during  the  fiscal  year  ending  Juua  30,  1887. 

During  the  fisciu  year  ending  June  30,  1887,  of  the  vessels  entering,  the  largot 
cargo  was  2,589  gross  tons  of  iron  ore,  and  the  deepest  draught  was  15|  feet ;  of  th 
vessels  clearing,  the  largest  cargo  was  1,600  tons  of  coal,  and  the  deepest  draii|k 
was  15^  feet. 

Money  statement. 

July  1,1886,  amount  available $2ll."i 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000/9 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18?6 $1,478.79 

July  1, 1887,  outstanding  liabilities ^ 1,415.58 


15,231.n 


2,8»iX 


July  1,  1887,  amount  available 12,337.31 

{Amount  ^estimated)  reauired  for  completion  of  existing  project 10,000.0 

Amount  that  can  be  pipfitabl^  expended  in  fiscal  year  ending  June  30, 1889  10, 000.  <i 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMraot  of  proposals  for  dredging  100,000  ouhio  yards,  more  or  lesSf  from  ike  c^s*^ 
trough  Sanduskg  Bay,  ai  Sandusky  City  Harbor,  Ohio,  received  and  opened  6|  J'f 
L,  Cooper  Ot>erman,  Corps  of  Engineers,  at  II  o'clock  a,  m.,  Tuesday  September  ^i 
1886,  under  advertisement  of  September  8,  1886. 


Ka 


1 
2 
3 

4 
5 
6 


Price  bid  per  cubic  y«i 
I    ecow  measuroiDABt 


Names  and  addressos  of  bidder. 


L.  P.  &  J.  A.  Smith,  Cleveland,  Ohio 

W.  J.  Starkweather,  Clereland,  Ohio 

StanK  &  Gillmore,  Lorain,  Ohio   

*Carkln.  Stickney  A,  Cram,  East  Saeinaw,  Mich 

Geo.  Talbot.  Bii(^aIo,  N.  Y 

E.  H.  French,  Falton,  N.  Y 


For  50,003 
cable  yarda. 


Cents, 

29| 

30 

29i 

ao 

90 

30 


ForiJltkt 
exc*v»ti» 


Ontt. 


91 
91 


1$ 


*[«oweat  bid  for  all  %hp  excavation  required^ 
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Recommend  that  award  be  made  to  Carkin,  Stickney  <&  Cram,  of  East  ^a^inaw, 
tfich,  at  the  rate  of  15  cents  per  cabic  yard,  scow  measurement,  for  all  the  excava- 
tion. 


ABSTRACT  OF    CONTRACT   FOU    IMPROVING    HARBOR  AT    SANDUSKY,   OHIO,  IN  FORCB 

DURINO  THE  FISCAL.  TEAR  ENDING  JUNE  30,   1887. 

Contract  with  Carkin,  Stickney  Sl  Cram,  of  East  Saginaw,  Mich.,  for  dredging 
93,000  cabic  yards,  more  or  less,  of  material  from  channel  throngh  Sandusky  Bay. 
Contract  dated  October  15,  ld86. 

Contract  time  for  completion  extended  to  September  30, 1887. 

Bate  paid,  15  cents  per  cable  yard,  scow  measurement. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  SANDUSKY  CITY  HARBOR, 

OHIO,. 

fPreptred  la  oompliance  with  circular  letters  from  the  Office  of  the  Chief  of  Ensineen,  U.  S.  Army 

dated  Augiut  10, 1886,  and  April  4.  1887.] 

• 

Amonnt  expended  on  the  improvement  to  June  30,  1887 9256, 327. 08 

Estimated  amonnt  required  to  complete  the  improvement 61, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 5, 000. 00 

The  available  depth  for  navigation  in  1844,  when  work  of  improvement  was  begun, 
^as  10  feet. 

Tbe  oommeroe  at  that  time  is  unknown. 

The  available  depth  for  navigation  is  now  15  feet. 

The  commerce  for  the  fiscal  year  ending  June  30, 1887,  was  as  follows : 

Amoant  of  revenue  collected  for  the  district,  $5,019.72 ;  for  the  port  of  Sandusky, 
$4,686.73. 

The  imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  value  to 
$53,640  for  the  district  and  to  $47,316  for  the  port  of  Sandusky. 

Tbe  exports,  consisting  of  grain,  coal,  provisions,  produce,  etc.,  amounted  in  value 
to  $Z)9,Sd7.27  for  the  district  and  to  $165,140.27  for  the  port  of  Sandusky. 

The  nomber  of  vessels  entered  for  the  district  was  3,585 ;  their  aggregate  tonnage 
'vra^  571,831  tons.  The  number  of  vessels  entered  for  the  port  was  2,619,  and  their 
aggregate  tonnage  was  407y0d7  tons. 

Thenamber  of  vessels  cleared  in  the  district  was  3,605,  and  their  tonnage  was 569,359 
tons.   The  number  cleared  for  tbe  port  was  2,611 ;  their  tonnage  was  407,849  tons. 

Of  the  vessels  entering,  the  largest  cargo  was  2,589  gross  tons  of  iron  ore,  and  the 
deepest  draught  was  15^  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  1,600  tons  of  coal,  and  the  deepest 
draaght  was  15|  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  material  effect  in  the  reduc- 
tion of  rates  of  freight  and  insurance  and  in  lessening  the  cost  of  transportation  by 
competing  routes. 

The  completion  of  the  proposed  improvement  would  be  of  great  benefit  to  the  com- 
moikity  and  is  of  daily  and  pressing  importance  to  commerce. 


LL5. 
IMPKOVEMENT  OF  SANDUSKY  EIVEE,  OHIO. 

The  Sandusky  Biver  rises  in  Eichland  Goanty,  Ohio,  and  after  a  very 
^rcQitons  coarse  empties  into  Sandasky  Bay  about  14^  inilesfrom  Cedar 
Point,  where  bay  empties  into  Lake  Erie. 

,  Fremont,  tbe  head  of  navigation,  is  17  miles  from  tbe  mouth  of  tbe 
river.  It  is  a  city  of  about  9,000  inhabitants,  and  the  market  place  of  a 
'^geand  productive  suiTOunding  country. 

A  history  of  tbe  work  carried  on  in  past  years  for  the  improvement 
^' the  river  will  b^  found  in  Annual  Beport  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  a  channel 
8872  BNa  87 145 


2306     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

100  feet  wide  aud  9  feet  deep  through  the  various  bars  betweeuthecitr 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

The  officer  in  charge,  in  his  annual  report  for  1882,  since  which  dm 
there  has  been  no  work  for  the  improvement  of  this  river,  writes  a 
follows  : 

I  Am  satisfied  that  but  little  difficulty  will  be  experienced  in  keeping  open  ati{ 
times  a  good  channel,  with  a  depth  of  9  feet,  between  l^Yemont  and  the  moathof  t» 
riyer  ;  bat  the  character  of  the  materials  comprising  the  cater  bar  is  snch  thsL 
deem  it  exceedingly  doubtful  whether  the  channel  lately  dredged  through  it  will» 
main  open  for  any  length  of  time.  I  feel  sare  that  no  permanent  improyemeDt  fli 
be  maintained  without  au  elaborate  system  of  dikes,  the  expense  of  which  woaldtf; 
be  warranted  by  the  present  limited  commerce  of  the  port. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Balance  of  appropriation  under  act  of  August  2, 1882,  at  begioniif 
of  fiscal  year  was  $028.47.  No  farther  appropriation  has  been  mal 
since.  The  amount  oil  hand  was  too  small  to  attempt  any  new  wot 
and  was  reserved  for  some  contingency  pending  farther  approphatioai 

No  work  was  done  daring  the  fiscal  year.  There  have  been  no  m 
plaints  from  vessel-men  as  to  the  condition  of  the  channel  nor  reqaes 
for  additional  improvements ;  hence  it  is  assamed  that  the  riven 
present  condition  answers  all  demands  of  the  commerce  navigating: 

The  estimated  cost  of  the  present  project  is  $44,000.  Of  this  amootf 
$21,500  has  been  appropriated ;  $10,000  can  be  expended  during  ix 
period  ending  June  30, 1889. 

Total  amount  appropriated  for  this  river  to  date  is  $51,500,  of  whii 
sum  $50,871.53  has  been  expended. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886)  made  no  app» 
priation  of  funds  for  this  river ;  hence  no  work  was  done  daring  thei^ 
cal  year  ending  June  30,  1887. 

Fremont,  the  head  of  nayi^ation,  is  in  the  coUection  district  of  Sandaskji  Obi 
The  nearest  light-honse  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay. 

Fort  Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

There  were  no  revenue  collections,  no  imports,  and  no  exports  for  the  fiscal  j< 
ending  June  30,  1887,  for  this  port. 

Money  statement 

July  1, 1886,  amount  available ffi&f 

July  I,  1887,  amount  available 6£( 

'Amount  (estimated)  required  for  completion  of  existing  project 22.50DI 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1889  10,  (M^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  BELATINQ  TO  0ANDUBKT  RIVXB,  01^ 

[Prepared  in  oompliance  with  oironlar  letters  ftom  the  office  of  the  Chief  of  Enstnenai  U.  S.  i9( 

dated  August  10, 18S6,  and  April  4, 1887.J 

Amount  expended  on  the  improvement  to  June  30,  1887 $50, 871^ 

Amount  estimated  as  required  to  complete  improvement 82, 500. v 

Approximate  annual  cost  of  preserving  and  maintaining 3,  (XNtV 

The  available  depth  for  navigation  in  1867,  when  work  of  improvement  was  beg^ 
was  5  feet. 

The  commerce  at  that  time  is  unknown. 

The  available  depth  for  navigation  is  now  9  feet. 

The  commerce  for  the  fiscal  year  ending  June  30, 1887,  was  as  follows : 

There  was  no  revenue  collected. 
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There  were  no  imports  uor  exports. 

The  collector  in  bis  report  did  not  state  the  n amber  of  vessels  entering  and  clearing. 

The  work  of  improvement  tbiis  far  execnted  has  had  no  effect  on  rates  of  freight 
and  insarance.    Tbe  commerce  has  declined  with  increased  railroad  facilities. 

The  completion  of  the  proposed  improvement  would  be  a  benefit  to  commerce  only 
to  the  extent  of  an  increased  channel  entrance,  bat  it  would  not  be  liable  to  attract 
additional  commerce  to  the  port. 

The  community  would  be  indirectly  benefited  by  the  expenditure  and  by  a  better 
channel. 


L  L  6. 
IMPROVEMENT  OP  HURON  HARBOR,  OHIO. 

The  Huron  River  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
circaitons  course  empties  into  Lake  Erie  about  10  miles  east  of  San- 
dusky City. 

For  a  history  of  the  operations  carried  on  in  past  years  for  the  im- 
provement of  this  harbor  see  the  Annual  Beports  of  1880, 1881,  and 
1883. 

The  project  for  the  Improvement  of  this  harbor,  adopted  in  1886,  when 
the  mouth  of  the  river  was  closed  by  a  sand-bar,  and  which  project  has 
been  amended  from  time  to  time,  as  the  demand  of  commerce  called  for 
an  increased  depth  of  channel,  consists  of  parallel  piers,  140  feet  apart, 
extending  to  a  depth  of  14  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

The  act  approved  August  5,  1886,  made  an  appropriation  of  $3,000 
for  this  harbor ;  dredging  and  repairs  were  recommended  as  the  neces- 
sary work  with  the  funds. 

A.  contract  was  made  with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated 
September  11, 1886,  for  dredging  5,000  cubic  yards  of  material  from 
between  piers,  and  from  bar  in  lake  beyond  end  of  piers,  at  the  rate  of 
25  cents  per  cubic  yard,  pla  e  measurement,  for  dredging  from  between 
piers,  and  26  cents  per  cubic  yard,  place  measurement,  for  dredging 
from  bar  in  lake.  Work  was  begun  October  2,  and  completed  October 
20, 1886^  as  tbe  funds  allotted  for  the  dredging  were  exhausted.  But 
4,147  cubic  yards  were  removed,  of  which  2,150  cubic  yards  were  from 
off  the  bar  and  1,997  cubic  yards  from  between  the  piers.  Further  dredg- 
ing could  have  been  done  to  the  material  improvement  of  the  channel, 
but  funds  were  wanting. 

A  contract  was  made  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio, 
dated  October  9, 1886,  for  the  repair  of  the  piers.  Work  was  begun 
October  11,  and  continued,  with  some  interruptions,  until  December  9, 
1886,  when  operations  were  suspended  on  account  of  the  exhaustion  of 
the  appropriation.  Only  the  most  pressing  of  the  necessary  repair,  work 
ooald  be  done  with  the  small  amount  of  funds  available.  So  much  was 
needed  that  only  ^^ patching  up"  could  be  undertaken. 

The  east  pier  is  in  a  very  bad  condition  and  unless  extensive  repairs 
Are  800U  made  it  is  liable  to  fall  into  and  close  the  channel. 

Both  piers  need  extensive  repairs,  and  an  extension  of  the  piers  should 
be  made  to  gain  increased  channel  depth. 

The  entire  amount  appropriated  to  date  (June  30, 1887)  for  this  har- 
bor has  been  $117,273.71,  all  of  which  has  been  expended  and  has  given 
a  good  channel  with  15  feet  depth  at  low  water  until  piers  became  so 
bi^ly  destroyed. 
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Au  examiDation  of  the  chauDel  of  this  harbor  was  made  in  Jane,  1^7, 
and  showed  a  fair  channel,  with  least  depth  of  16  feet,  and  in  snch  coo- 
dition  that  a  little  work  would  secure  a  channel  depth  of  17  feet 

As  Huron  is  one  of  the  l)e8t  natural  harbors  on  Lake  Erie,  it  will  be 
proper,  if  the  commerce  of  Huron  increases,  to  extend  the  pier  out  to 
the  16-foot  curve  in  the  lake. 

The  Wheeling  and  Lake  Erie  Bailro.id  Company  have  expended  con- 
siderable for  docks  and  slips  at  this  harbor,  with  view  to  shipment  of 
coal,  etc.  The  records  of  the  custom-house,  however,  show  that  at 
present  the  amount  of  commerce  to  be  benefited  by  further  improve^ 
ments  at  this  harbor  is  small. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  w« 
$22,000;  $16,500  has  been  appropriated,  but  owing  to  the  extra  repaiR 
made  necessary  by  the  storms  of  1884, 18.S5,  and  1886  the  estimate  tt 
complete  the  renewals  should  be  $17,000,  rather  than  the  remaininf 
balance  of  $5,500,  which  increased  amount  cin  be  expended  dnriif 
J&scai  year  ending  Jilue  30, 1889,  in  rebuilding  superstructure,  repairii^ 
piers,  etc. 

An  abstract  or  proposals  and  an  abstract  of  contracts  are  transmitted 
,herewith. 

Hnron  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mid 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  ligtt 
of  the  fourth  order  on  the  outer  end  of  the  west  pier. 

During  the  fiscal  year  ending  June  30, 18U7,  the  amount  of  leyenae  collected  wai 
$177.30. 

The  imports,  consisting  of  iron  ore,  hard  coal,  lumber,  stone,  lathes,  hay,  and  sal 
amounted  in  value  to  $326,685.50. 

The  exports,  consisting  of  coal,  wheat,  and  oats,  amounted  in  value  to  $123,120. 

One  hundred  and  ninety-seven  vessels,  with  an  aggregate  tonnage  of  56,87:2  ton 
entered ;  aud  206  vessels,  with  an  aggregate  tonnage  of  54,956  tons,  cleared. 

Of  vessels  entering  or  clearing,  the  largest  cargo  was  1,840  tons  of  iron  ore,  and  th 
deepest  draught  was  14^  feet. 

Money  statement, 

July  1,  1836,  amount  available $2^* 

Amount  appropriated  by  act  approved  August  5,  1886 3^000^ 

3,206.9 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outfitanding  July  1, 1886 3,20^: 

{Amount  (estimated)  required  for  completion  of  existing  project ^  ^'S 
Amount  tnat  can  be  profitably  expended  infiscal  yearending  June30, 1889    12,  (WW 
Snbmitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AUtract  of  proposaU  for  dredging  5,000  oubio  yardi,  more  or  Use,  from  ehw^  ff 

Huron  Harbor,  Ohio. 

fBeoeived  and  opened  by  Maj.  L.  Cooper  Overman,  Corps  of  Bnfcioeen,  at  11  o'clock  a.  m.,  Fridi5 

September  3, 1886,  under  advertisement  dated  August  18,  1886.] 


lSo» 


Name  and  a^ldress  of  bidders. 


1 
2 
8 

4 


L.  P.  Si,  J.  A.  Smith,  Cleveland,  Ohio, 

James  Roouey,  Toledo,  Ohio 

EdTfin  H.  French,  Fulton,  N.  Y 

Stang  Sc  Gillmore,  Lorahi,  Ohio  " 


IMce  bid  per  cubic  yard. 


From  chan- 
nel, inside. 


OnCt. 

m 


t28 
,♦25 


From  bar 
in  Uke. 


For  all  tin 
excavttiffr 


OenU, 
t29 


tao 


Owtt- 


If 


Lowest  bid  on  basis  of  place  measurement,     t  Soow  measurement,     t  Soow  or  plaoe  meu oioiMi^ 


APPENDIX   LL REPORT   OP   MAJOR   OVERMAN. 


2309 


Heoommend  that  award  be  made  to  Stang  &.  Gillmore,  of  Lorain,  Ohio,  at  the  rate 
of  25  cents  per  cnbio  yard,  place  meaanTemeut,  per  inBide  dredging,  and  26  cents  per 
cnbic  yard,  place  meaenrement,  for  outside  dredging. 


Ab§traot  ofpropoMU  for  furnishing  the  materiala  and  doing  the  work  for  repairs,  etc.,  at 

Huron  Harbor,  Ohio. 

[Seeeived  and  opened  by  M%j.  L.  Cooper  Overman,  Corps  of  Bncineers,  at  11  o'clock,  a.  m.,  Monday. 

September  27, 1886,  under  advertdeement  dated  Angost  20, 1880.] 


MateriaL 


White  pine,  24,688  feet,  B.M perMfeet,  B.M. 

White  oak,  14,629  feet,  B.M do 

Pilea,  2.918  linear  feet         I>er  linear  foot. 

Branh,  10  cords per  cord. 

Riprap  stone    do 

Filling  stone,  10  cords do 

Spikes.  900  pounds per  poand. 

S.«od  W.  bolu,  2,6a5  poonds do 

DrifVbolts,  800  pounds do 


1.  Stang 

Sc  GiUmore, 

Lorain, 

Ohio. 


2.  L.P.ft 
J.  A.  Smith, 
Cleveland, 
Ohio.* 


Total 


$35.  M 

40.00 

.35 

3.00 

4.50 

5.09 

.04 

.04 

.03 


2, 716. 04 


*  Lowest  bid  and  considered  reasonable. 

Recommend  that  award  be  made  to  Messrs.  L.  P.  &  A.  J.  Smith  at  the  prices  named 
in  their  proposal. 


ABSTRACT   OP    CONTRACTS    FOR    IMPROVING    HARPOR    AT    HURON,    OHIO,    IN    FORCB 

DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  lri«7. 

(1)  Contract  with  Stang  &  Giilmore,  of  Lorain,  Ohio,  dated  September  11,  1886, 
for  dredging  5,000  cubic  yards,  more  or  loss,  of  material  from  channel  of  Huron  Har- 
bor, Ohio. 

Rate  paid :  For  dredging  from  channel  throAgh  bar  in  lake,  26  cents  per  cubic  yard, 
place  measurement ;  for  dredging  from  channel  between  piers,  25  cents  per  cubic 
yard,  place  measurement. 

Contract  time  for  completion  extended  to  October  30,  1886. 

Contract  completed  and  closed. 

(•2)  Contract  with  L,  P.  <^  J.  A,  Smith,  of  Cleveland,  Ohio,  dated  October  9,  lim^for 

repairs,  etc.,  to  piers  at  Huron  Harbor,  Ohio. 


Material. 


White  pine perMfeet,  B.M. 

Whiteoak ^7. ...do  .. 

Pitoa per  linear  foot- 
Brash per  cord. 

Filling  stone do... 

Contract  completed  and  closed. 


Material 


I 


Kate. 


Riprap percorU...  $4.50 

Spike per  pound..'  .04 

8.  and  W. bolts do....  .04 

Drift-bolts do....l  .03 


Statement  of  statistics  and  information  relating  to  Huron  Harbor,  Ohio. 

[Prepared  in  complianc«i  with  circalar  letters  ftt>m  the  office  of  the  Chief  of  Engineers,  IT.  S.  Army, 

dated  August  10, 1886,  and  April  4, 1687.] 

Amoant  expended  on  the  improvemeut  to  June  30, 1887 |117, 27X71 

Estimated  amount  required  to  complete  the  improvement "22, 000. 00 

Approximate  annnal  cost  of  preserving  and  maintaining 2, 000. 00 

The  available  depth  for  navigation  in  1827,  when  the  work  of  improvement  was 
^jKno,  was  1  foot,  and  at  which  time  the  port  had  very  little  commerce. 
The  available  depth  is  now  15i  feet. 
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The  commerce  for  the  fiscal  year  ending  June  30,  1887,  was  as  follows : 

Amoant  of  revenne  collected $177. 30 

The  imports,  consistinz  of  iron  ore,  hard  coal,  lumber,  stone,  lath,  hay,  and 

salt,  amoant'Od  in  value  to. :)26,68S.50 

The  exports,  consisting  of  coal,  wheat,  and  oats,  amounted  in  valne  to. ..  123, 120.09 

One  hnndred  and  ninety-seven  vessels,  with  an  aggregate  tonnage  of  56,872  tona. 
entered ;  and  i^06  vessels,  with  an  aggregate  tonnago  of  54,956  tons,  cleared.  Of  ves- 
sels entering,  the  largest  cargo  was  1,840  tons  of  iron  ore,  and  the  deepest  draught 
was  14i  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  1,550  tons  of  coal  and 
the  deepest  draught  was  14  feet. 

The  improvement  of  this  harbor  has  been  the  means  of  a  large  reduction  in  freight 
rates  and  an  increase  of  1,000  per  cent,  in  the  business  of  the  harbor.  It  has  had  no 
material  effeot  on  insurance. 

By  the  completion  of  the  proposed  improvement  this  harbor  would  be  made  second 
to  none  on  Lake  Erie.  It  would  result  in  great  advantage  and  benefit  to  the  com- 
munity. 


LL7. 

IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

Tbe  YermillioQ  Biver  rises  in  the  Dorthern  part  of  Ohio  and  emptiefi 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandasky  City. 

A  history  of  the  operations  carried  on  in  the  past  3'ears  for  the  im- 
provement of  this  harbor  will  be  found  in  annual  reports  of  1880  and 
1881. 

The  project  of  improvement  which  was  adopted  in  1836,  when  theif 
was  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance,  and 
which  project  has  been  amended  from  time  to  time  as  the  requiremcDts 
of  commerce  demanded  deeper  water,  consists  of  parallel  piers  125  feet 
apart,  running  out  to  a  depth  of  12  feet  in  the  lake. 

• 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

1 

At  the  opening  of  the  fiscal  year  there  wais  a  balance  on  hand  of 
$758.68  for  this  harbor.  The  act  approved  August  5, 1886,  appropri- 
ated $3,000  for  this  harbor. 

A  contract  for  repairs  was  made,  under  date  of  October  28, 1886,  with 
Messrs.  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio. 

Work  was  at  once  undertaken  and  continued  until  December  30, 

1886,  when  unfavorable  weather  and  the  near  exhaustion  of  the  appro- 
priation caused  a  suspension  of  the  work  and  contract  was  closed. 

Both  piers  were  put  in  fair  condition  considering  the  small  amoant 
available  for  the  work.  The  sum  of  $3,450.50  was  expended  in  materials, 
labor,  and  superintendence. 

An  examination  of  the  channel  for  this  harbor  was  made  in  Jane, 

1887,  which  showed  that  there  was  a  good  channel  with  least  depth  of 
12  feet  from  lake  to  town  landing. 

The  proposed  project  for  this  harbor  provides  for  openiLg  a  channel 
100  feet  wide  and  14  feet  deep  from  lake  to  the  lower  end  of  the  docks 
at  Vermillion,  this  channel  to  be  secured  by  removing  about  2,000  ca- 
bic  yards  of  rock  and  about  25,000  cubic  yards  of  gravel,  sand,  shcde, 
etc.,  at  an  estimated  cost  of  $15,000.  The  piers  need  ftirther  repairs, 
estimated  to  cost  $2,000,  making  a  total  of  $17,000  for  tbe  project 

The  sand  is  steadily  encroaching  around  the  ends  of  the  piers  into 
the  channel,  and  to  arrest  its  progress  it  will  be  necessary  tx>  extend 
the  piers,  say,  500  feet  further  into  the  lake,  at  a  cost  of  about  $70,000. 
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SVith  the  present  limited  commerce  of  Yermilliou,  such  an  expenditure 
B  not  advisable.  • 

As  bat  $6,000  of  tlie  estimated  $17,000  for  proposed  project  has  been 
appropriated,  and  $5,691.82  of  it  expended  in  repairs,  it  is  doubtful 
w-hether  anything  but  the  keeping  of  the  existing  construction  in  good 
[audition  should  be  undertaken  until  an  increase  of  commerce  shall  re- 
()uire  an  increase  of  channel  depth. 

The  total  amount  appropriated  for  this  harbor  to  June  30,  1887,  is 
$117,942.32,  of  which  sum  $117,634.14  has  been  expended. 

An  abstract  of  proposals  and  an  abstract  of  contract  are  transmitted 
herewith. 

Vermillion  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
Light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
neiireet  'work  of  defense. 

Daring  tue  fiscal  ;irear  ending  June  30, 1887,  the  amount  of  revenue  collected  was  f2. 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to  $40,000.  The  ex- 
ports, coDsisting  of  luml^r  and  fish,  amounted  in  value  to  |5,000. 

deven  vessels,  with  an  aggregate  tonnage  of  6,300  tons,  entered ;  and  13  vessels, 
'With  an  aggregate  tonnage  of  960  tons,  cleared.    Exports  shipped  by  raft. 

Of  the  vesseb  entering  or  clearing,  the  largest  cargo  was  350,000  feet  of  lumber, 
msxil  the  deepest  draught  was  12  feet. 

Money  statement 

July  1,  1886,  amount  available $758.68 

Amount  appropriated  by  act  approved  August  5,  1886 3, 000. 00 

3, 758. 68 
July  I,  1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1886 3,450.50 

July  I,  1887,  amount  available 308.18 

f  Amount  (estimatofl)  required  for  completion  of  existing  project 11, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889    11, 000. 00 
\  Submitted  in  compliance  with  requirements  of  seotions2  of  river  and  har- 
t    lK>r  acts  of  1866  and  1867. 


Ah9traet  of  proposals  for  furnishing  the  materials  and  doing  the  voorkfor  repairs^  etc.,  at 

Vermillion^  Ohio, 

[Bftoefved  and  opened  by  Ma{.  L.  Cooper  Ovennan,  Copps  of  Bai^lneen,  at  11  o'clock  a.  m.,  Monday, 

September  27.  1886,  under  advertisemenb  dated  Aagust  20,  1886.] 


Material. 


WUtepine,  86.140 feet,  B.M per  M.  feet.  BM. 

Whiteoak.  4.687  feet,  B.M do  .. 

Piles.  384  fbet per  linear  foot. 

Brvah  per  cord. 

lllUaie  atone,  20  oorda (io  .. 

Klprap do... 

Spikes.  2.000  pounds per  pound 

8.  and  W.  bolts.  820 pounds do... 

Drift-bolts,  500  pounds do... 


TotaJ 


1.  Stanft  St 
Gillmore.  Lo- 
raine,  Ohio. 


$34.50 

35.00 

.60 


5.50 


.04 
.04 
.03 


3. 531. 17 


2.  L.  P.  ft 

J.  A.  Smith. 

Cleveland. 

Ohio.* 


#32.06 

40.00 

.50 

3.00 

6.00 

5.00 

.03 

.04 

.03 


3, 331. 70 


*  Loveiit  bid  reasonable  when  qosntity  is  coasidered. 

Becommend  that  award  be  made  to  Messrs.  L.  P.  ^  J.  A.  Smith,  of  Cleveland, 
Ohio,  at  prices  named  in  their  proposal. 
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Abstract  ofoontraot  far  improving  harbor  at  Vtrmillion^  OhiOy  in  force  during  thefft 

year  ending  June  30,  1&B7. 

I  Contract  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  October  28,  1888,  for  repairs,  etc. 

piert)  at  VenniUion  Harbor,  Ohio.] 


Material. 


<  Rate. 


MateriaL 


White  pine perM  feet,fi.M 

White  oak do.. 

Piles   .per  linear  foot 

Brush per  cord 

Filling  atone    do . . 


$.12.00 

40.00 

.50 

aoo 

6.00 


Riprap per  cord. 

Spikes perponnd. 

S  and  W.  bolts  ....... ........ ....do... 

Drift-bolts do... 


Bak 


$S« 


Contract  coropIetc<l  aud  closed. 


8TATBMBNT  OF  STATISTICS  AND    IXFORMATIOW  RELATING    TO  TBRMILUON 

OHIO. 

[Prepared  in  oompliance  with  circntar  letters  from  the  office  of  the  Chief  of  |En{^eers,  U.  8.  An:] 

dated  August  10, 1886,  and  April  i,  1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 $117,6^.1 

Estimated  amount  required  to  complete  the  improvement 14,000.' 

Approximate  annual  cost  of  preserving  and  maiutaining 2,000.1 

The  available  depth  for  navigation  in  1836,  when  the  work  of  improvement  vi 
beffun,  was  1^  feet. 
No  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  12  feet. 
The  commerce  for  the  fiscal  year  ending  Jane  30,  1887,  was  as  follows : 

Amount  of  revenue  collected 1^' 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to 40,000.1 

The  exports,  consisting  of  round  timber,  amounted  in  value  to 5, 000.  i 

Eleven  vessels,  with  an  aggregate  tonnage  of  6,300  tons,  entered ;  and  13  veeseli 
with  an  aggregate  tonnage  of  960  tons,  cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  350,000  feet  of  lumber,  and  the  dee] 
draught  was  12  feet. 

All  vessels  cleared  light.    Exports  shipped  by  raft. 

The  effect  of  work  thus  far  executed  upon  rates  of  freight  and  insurance  andn] 
rates  of  competing  routes  of  transportation  '*  has  been  beneficial.'' 

The  completion  of  the  proposed  improvement  will  result  in  great  benefit  to  tl 
community,  and  will  he  an  advantage  to  commerce.  Vermillion  is  valuable  as  a  winu 
harbor,  as  much  repairing  of  vessels  is  done  there. 


L  L8. 

IMPROVEMENT  OF  HARBOR  AT  MOUTH  OF  BLACK  RIVER,  OfflO. 

Black  Elver,  Ohio,  is  formed  by  two  branches,  nearly  equal  in  size. 
which,  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite  about 
8  miles  from  the  town  of  Lorain,  where  the  river  empties  into  Lake  Brie* 

A  history  of  the  operations  carried  on  daring  the  last  fifty-four  years, 
whereby  the  depth  at  the  entrance  to  this  harbor  has  been  increased  from 
abont  3  feet  to  at  least  16  feet,  will  be  found  in  Annual  Reports  of  1880 
and  1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from  tiin« 
to  time,  as  the  demands  of  commerce  called  for  an  increased  depth  w 
channel,  consists  of  parallel  piers,  200  feet  apart,  running  out  from  ^ 
shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16  feet  in  th« 
lake. 
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OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  there  were  no  contracts  in  force, 
nor  was  there  any  work  in  progress,  funds  being  entirely  exhaasted. 

In  April,  1886,  it  was  report  that  the  bar  had  again  formed  near 
end  of  piers.  As  there  were  no  funds  available,  no  steps  could  be  taken 
for  its  removal. 

The  act  approved  August  5,  1886,  appropriated  $10,000  for  this  har- 
bor. ^ 

As  dredging  was  badly  needed,  a  contract  was  entered  into  as  soon  as 
possible  for  the  excavation  from  channel.  Contract  was  executed  Sep- 
tember 11,  1886,  with  Stang  &  Gillmore,  of  Lorain,  Ohio.  Operations 
were  commenced  September  16,  1886,  and  continued,  with  some  slight 
interruptions,  until  September  29,  1886,  when  contract  was  closed. 
About  3,094  cubic  yards  of  material  was  removed,  at  a  cost  of  $1,018.47, 
which  restored  a  good  16foot  depth  to  channel  from  lake  to  ore-docks. 

As  the  storms  of  the  previous  season  had  done  considerable  damage 
to  both  piers,  especially^ the  east  pier,  proposals  were  invited  for  repair- 
ing same  as  far  as  available  funds  would  permit.  A  contract  wa«  exe- 
cuted with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  October  11,  1886, 
for  the  necessary  repairs. 

Work  was  not  commenced  till  November  1, 1886,  and  had  to  be  sus- 
I>ended  December  11, 1886,  on  account  of  the  ice  and  snow.  Operations 
were  resume<l  May  15, 1887,  and  were  continued  until  the  close  ot  the 
fiscal  year,  when  the  work  was  about  seven-eighths  finished.  The  time 
for  completion  of  contract  was  extended  until  July  30,  1887,  at  which 
time  it  is  expected  the  work  will  be  completed  and  the  appropriation 
exhausted. 

The  storms  of  the  past  year  have  done  considerable  damage  to  both 
piers,  especially  the  east  pier,  and  this  pier  is  so  badly  deteriorated  as 
to  require  renewal  above  low-water  surfaee  for  about  two-thirds  of  its 
length.    The  Ipiers  are  badly  in  need  of  renewal  and  extension. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet 
and  the  east  pier  120  feet,  and  of  renewing  about  200  linear  feet  of  su- 
perstructure, at  an  estimated  cost  of  $45.(K)0.  Of  this  amount,  $37,000 
has  already  been  appropriated,  but  unexpected  repairs,  made  and  to  be 
made,  will  make  it  necessary  to  still  provide  about  $30,000  for  comple- 
tion of  the  existing  project,  all  of  which  can  be  expended  during  the 
fiscal  year  ending  June  30, 1889,  in  prolonging  the  piers  and  renewing 
the  superstructure.  The  total  amount  appropriated  for  this  harbor  to 
date,  June  30, 1887,  is  $220,138.73,  all  of  which  will  be  expended  by 
August  30, 1887,  and  with  which  a  good  16-foot  channel  has  been  ob- 
tained. 

The  commerce  of  this  harbor  is  increasing,  and  it  is  therefore  impor- 
tant that  the  proposed  extension  of  i)iers  should  be  carried  out  at  as  early 
a  day  as  possible,  to  prevent  a  recurrence  of  the  shoaling  at  the  entrance 
of  harbor. 

The  whole  amount  required  ($30,000)  should  be  appropriated  in  one 
allotment,  and  it  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1889. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  transmitted 
herewith. 

Black  RWer  is  in  the  collection  diHtrict  of  Cnyabof^a,  Ohio.  There  is  a  fixed  white 
light  of  the  fourth  order  at  the  onter  end  of  the  west  pier.  The  nearest  work  of  de- 
fense is  Fort  Wayne,  Mich.,  80  miles  distant. 

For  the  fiscal  year  ending  Jnne  30,  I8d7,  thcj  imports,  consisting  of  iron  ore,  Inmber, 
limestone,  salt,  etc.,  amonnted  in  valne  to  |d40,736.  The  exports,  consisting  of  coal, 
amoanted  to  $378,330. 
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Two  hundred  and  fifty-nine  vessels,  .with  an  aggrefirate  tonnage  of  84,693  toDB»  o- 
tered,  and  286  vessels,  with  an  aggregate  tonnage  of  89,498  tons,  cleared  during  the 
fiscal  year  ending  June  30,  1887. 

Of  the  vessels  entering  or  clearing  the  largest  cargo  was  2,400  tons  of  iron  ore,  aid 
the  deepest  was  Ib^  feet. 

The  commerce  of  this  port  is  increasic<f  and  the  harbor  is  destined  to  take  higl 
rank  with  the  others  on  the  lakes;  its  tra^e  in  coal  and  iron  is  daily  becoming  mm 
valuable.  It  is  the  lake  terminus  of  the  Cleveland,  Lorain  and  Wheeling  Railioai 
which  has  direct  connection  with  the  Ohio  River. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 $10,  OOdff 

July  1,  1887,  amount  expended  during  fiscal  year,  eiclusive  of 

liabilities  outstanding  July  1,1886 $4,090.26 

July  1,  1887,  outstanding  liabilities : 410.75 

4,50L« 

July  1,  1887,  amount  available 5,49619 


(Amount  ^estimated)  required  for  completion  of  existing  project 20, 000.01 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne30, 1889  20,  OOfttt 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Alatract  of  proposals  for  dredging  6,000  ouMo  yards,  more  or  less,  from  channel  at  Ski 

Eiver  Harbor,  Ohio, 

[Received  and  opened  by  Maj.  L.  Cooper  Oyennan,  Corps  of  Enfnneera,  at  11  o'clock  a.  m.,  FiliiF 

September  3,  1886,  under  adTertieement  dated  Aaguat  18»  1880.] 


Vo, 


1 
2 
8 

4 
5 


Name  and  addreaa  of  bidders. 


L.  P.  &  J.  A.  Smith.  Cleveland,  Ohio  * 

J amea  Roonoy,  Toledo,  Ohio* 

Wm.  J.  Stark wetit her,  Cleveland.  Ohio  * . 

Edwin  H.  FwHh.  Fulton,  N.Y.  t 

Stang  &.  Uillmore,  Lorain,  Ohio  I 


Price  bid  ])er  unbic  yard. 


From  chan- 
nel inside. 


Cents, 


29 


30 
25 


From  bar 
in  lake. 


Cents. 


20 


For  all  Ui 
excaTttiBi 


OMr 


30 
26 


a 

s 


*  Scow  measurement,    t Place  measurement.     \  Scow  or  place  measurement;  lowest  bid  on  bsM^ 

place  measnrement. 

Recommend   that  award  be  made  to  Stang  &  Glllmore,  of  Lorain,  Ohio,  at  titf 
rate  of  25^  cents  per  cubic  yard,  place  measurement,  for  all  the  dredging. 


Abstract  of  proposals  for  furnishing  the  materials  and  doing  the  work  for  repairs.  Uc,^ 

Black  Biver  Harbor,  Ohio. 

[Received  and  opened  by  MaJ.  L.  Cooper  Overman,  Corps  of  Enffineers*  at  11  o^olock  a.  m.,  Koodif 

September  27, 1886,  under  advertisement  datedAugust  20,  1886.1 


Material. 


"White  pine,  162.474  feet,  B.  M per  M  feet,  B.  M 

White  oak,  17,6U0  feet,  B.  LI do.. 

Piles,  2,022  linear  feet per  linear  foot 

Brush,  40  cords rate  per  cord 

FilHnj;  stone,  150  cords do. . 

Riprap do.  - 

Spike,  1. 165  pounds rate  per  pound 

S.  and  W.  bolts,  1,139  pounds do.. 

Drift-bolte,  6,400  pounds do.- 

Total 

"  Lowest  bid,  and  considered  reasonable. 


1.  Stanjr  & 
Gillraore 

2.  LP.* 

J.A.Sntbi 

Lorain. 

ClevetaDi 

Ohio.* 

Obia 

$31.90 

|31« 

34.90 

«« 

.84i 

.S 

3.00 

181 

5.00 

5.31 

4.50 

5.» 

.04 

M 

.04 

.« 

.03 

.01 

7,64&91 

7.9H« 
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Recommend  that  award  be  made  to  Messrs.  Scang  «&  Gillmore,  of  Loraiu,  Ohio,  at 
rices  named  in  their  proposal. 


BSTRACT  OF  CONTRACTS  FOR  IMPROVING  HARBOR  AT  BLACK  RIVER,  OHIO,  IN  FORCE 

DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1867. 

(1)  Contract  with  Stans  &  Gillmore,  of  Lorain,  Ohio,  dated  September  11, 1886,  for 
IredgiDg  6,000  cubic  yards,  more  or  less,  of  material  from  chaunel  at  Black  River 
Iarlx>r,  Ohio. 

Bate  paid,  25i  cents  per  cubic  yard,  place  measurement. 

Cuutract  completed  and  closed. 

2)  Cmtraot  with  Siang  4-  Gillmore,  of  Lorain,  Ohio,  dated  October  11,  1886, /or  repair 9^ 

etc.,  to  piers  at  Black  Eiver  Harbor,  Ohio, 


Material. 


iniitepine per  M  feet, B.M.. 

RThiteoAk do  ... 

Exiles per  linear  foot.. 

Bni«b per  cord.. 

Pilling  stone do 

Contract  completed  and  closed. 


Material. 


:  Rate. 


Riorap percord..  H-W 

Spike perpound..;  .04 

S.  and  W.  bolts do....]  .04 

Drift-bolts do....'  .03 


STATEMENT  OF  STATISTICS  AND  INFORMATION  REL  VTING  TO    BLACK  RIVER  HARBOR, 

OHIO. 

ft 

IPrepared  in  compliance  with  circular  letters  from  the  oAice  of  the  Chief  of  Engineers,  U.  S.  A.,  dated 

Angiist  10.  1886,  and  April  4.  1887.] 

Amoumt  expended  on  the  improvement  to  June  30,  1887 (214, 22H.  99 

Estimated  amount  req uired  to  complete  improvement 20, 000. 00 

Approximate  annual  cost  of  preserving  and  maintaining 2,000.00 

The  available  depth  for  navigation  in  1828,  when  work  of  improvement  was  be- 
gun was  3  feet. 
The  commerce  at  that  time  is  unknown. 
The  avaXable  depth  for  navigation  is  now  16  feet. 
The  commerce  for  the  fiscal  year  ending  June  30, 1887,  was  as  follows : 

The  imports,  consistingof  iron  ore,  lumber,  limestone,  salt,  etc.,  amounted  in 

valaeto $840,736 

The  exports,  consisting  of  coal,  amounted  in  value  to 378, 330 

Tivo  hundred  and  fifty-nine  vessels,  with  an  aggregate  tonnage  of  84,593  tons  en- 
tered, and  286  vessels,  with  an  aggregate  tonnage  of  f3,49d  tons,  cleared. 

The  largest  cargo  of  vessels  entering  was  2,407  tons  of  iron  ore.  The  largest  cargo 
of  vessels  clearing  was  2,250  tons  of  coal. 

The  deepest  draught  of  vessels  clearing  was  15  ft  feet. 

The  work  of  improvement,  thus  far  executed,  has  had  a  material  effect  in  the  re- 
duction  of  rates  of  freight  and  insurance. 

The  completion  of  the  proposed  improvement  would  be  very  advantageous  to  com- 
merce,  a  great  benefit  to  the  community,  and  by  its  completion  would  be  gained  a 
harbor  second  to  none  on  Lake  Erie.  * 


L  L  9. 
IMPROVEMENT  OF  MOUTH  OF  ROCKY  RIVER,  OHIO. 

Becky  River  rises  in  the  northera  part  of  Ohio,  and,  tiowiug  north, 
empties  into  Lake  Erie  about  5  miles  west  of  Cleveland. 
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A  history  of  the  operations  heretofore  carried  on  at  this  place  ande 
Tarioos  acts  of  Congress  will  be  found  in  the  Annual  Eeports  of  tk 
Chief  of  Engineers  for  1880  and  1881. 

The  violent  storms  of  the  springs  of  1884, 1885, 1886,  and  1887  dM 
considerable  damage  to  the  pier  at  this  harbor. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

« 

Balance  on  hand  at  beginning  of  the  fiscal  year  of  appropriatki 
under  act  of  June  14, 1880,  was  $113.87,  and  no  further  appropnatioi 
was  made  during  the  fiscal  year.  No  work  done  during  the  fis^  yetz 
for  want  of  funds.  The  mouth  of  Eocky  Biver  is  not  a  port;  it  has  »  . 
commerce,  and  any  expenditure  of  funds  for  its  improvement  bey<ni ' 
necessary  repairs  to  the  existing  pier  is  not  deemed  advisable. 

The  Cleveland  harbor  of  refuge  is  only  5  miles  distant.  An  appn* 
priation  of  $3,000  for  repairs  is  all  that  is  required  at  present.  The 
total  amount  appropriated  for  the  river  mouth  to  present  date  hasbeei 
$39,000,  of  which  sum  $38,880.69  has  been  expended. 

An  examination  of  the  river  made  inOctober,  li>83,  showed  that  thei? 
was  a  fair  channel  150  feet  wide,  with  least  depth  of  7  feet  from  lakete 
head  of  Island  Ko.  1  inside  the  pier;  all  that  the  commerce  of  the  im 
calls  for. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886),  made  no  ^ 
propriation  of  funds  for  this  harbor,  hence  no  repairs  were  made  doiisf 
the  fiscal  year  ending  June  30,  1887,  and  this  delay  has  increa^  tk 
amount  of  repairs  now  necessary. 

The  nearest  light-house  is  at  Cleveland.  The  nearest  work  of  defense  is  at  Fat 
Wayne,  Mich.,  106  miles  distant. 

Mimey  statement. 

Jnlyl,  1886,  amount  availahle 1131.^ 

July  1,  1887,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1,  1886 12.S 

July  1, 1887,  amount  available U9.5 

{Amount  that  can  be  profitably  expended  in  repairs  in  fiscal'year  ending 
June30,1889 ....: f. /. -T     4,000.« 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867. 


STATEMENT  OF  STATISTICS  AND  INFORMATION  RELATING  TO  ROCKY  RTVEB  HABBOi. 

OHIO. 

[Prepared  in  compliance  -with  circular  letters  from  the  office  of  the  Chief  of  Engineen,  T7.  S.  i- 

dated  Aagust  10,  1886,  and  April  4, 1887.] 

Amount  expended  on  the  improvement  to  June  30,  1887 $38,  tf30. 9 

Approximate  annual  cost  of  preserving  and  maintaining 1, 000.  w 

The  available  depth  for  navigation  in  1873,  when  work  of  improvement  was  begca 
was  4  feet. 

The  available  depth  for  navigation  is  now  8  feet. 

Rocky  River  is  not  a  port  and  has  no  commerce. 

The  work  thus  far  executed  has  had  no  effect  upon  rates  of  freight  and  iDSiiraDce) 
etc.  . 

No  practical  benefit  would  be  derived  from  the  completion  of  the  proposed  i*** 
provement. 
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L  L  10. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

ClevelaDd,  Ohio,  is  situated  at  the  mouth  of  the  Cuyahoga  Eiver. 
This  river  rises  in  the  northeru  part  of  Ohio,  and  after  a  very  circuitous 
sourse  empties  into  Lake  .Erie.  A  description  of  the  operations  carried 
Du  iu  past  years  for  the  improvement  of  this  harbor  will  be  found  in 
Annual  Reports  of  1880  and  1881. 

The  original  project  of  improvement  adopted  in  1825,  when  there  was 
udepth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time  as  the  demands 
of  commerce  called  for  an  increased  depth  of  water,  provides  for  parallel 
piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  iu  the  lake.  This 
project  is  completed. 

in  1875,  in  accordance  with  an  act  of  Congress,  a  plan  was  submitted 
for  a  harbor  of  refuge  at  this  place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was  ap- 
proved by  the  Secretary  of  War,  provided  for  an  outer  breakwater  in  a 
depth  of  about  5  fathoms,  connected  at  its  "west  end  with  the  main  shore. 
The  entrance  near  the  east  end  was  to  be  protected  by  extending  the 
west  pier  at  the  mouth  of  the  river,  ''according  to  original  plan." 

The  original  project  of  the  Boanl  of  Engineers  provided  for  prolong- 
ing the  west  pier,  but  such  earnest  i>rote8ts  were  made  against  this  by 
parties  interested  in  commerce,  and  such  urgent  appeals  made  for  the 
extension  of  the  east  pier  instead,  that  the  honorable  Secretary  of  War, 
before  whom  these  facts  were  placed,  decided  to  comply  with  the  wishes 
of  the  manners,  and  has  directed  that  the  east,  instead  of  the  west,  should 
be  prolonged. 

'     This  plan  has  been  still  further  amended  by  project  for  an  additional 
breakwater,  extending  on  the  east  side  of  the  opening  between  the  piers. 

The  shore  arm  of  the  west  breakwater  starts  from  a  point  about  700 
feet  west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  River  and 
ransoat  into  the  lake,  in  a  direction  nearly  due  north,  a  distance  of  3,130 
feet. 

The  lake  arm,  which  is  about  parallel  with  the  main  shore,  is  4,030 
feet  long,  and  a  point  200  feet  from  its  eastern  extremity  a  spur  100  feet 
long  runs  out  at  right  angles,  so  as  to  break  the  force  of  the  heavy  sea 
rolling  along  the  breakwater  during  westerly  and  northwesterly  gales. 

All  this  portion  was  completed  in  December,  1883. 

The  proposed  east  breakwater  begins  at  a  point  on  the  prolongation 
of  the  lake  arm  of  the  west  breakwater  and  500  feet  from  it ;  extends 
eastward  on  this  line  about  1,100  feet ;  then  inclines  toward  the  shore,  and 
extends  2,400  feet  in  a  depth  of  25  feet  of  water ;  and  having  between 
its  eastern  end  and  the  curve  of  14  feet  depth  of  water  an  entrance 
1,200  feet  wide. 

For  the  history  of  this  change  in  plan  for  harbor  of  refuge,  see  Annual 
Beports  of  1884, 1885,  and  1886. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  no  work  was  in  progress,  nor  were 
there  any  contracts  in  force. 

The  available  balance  of  funds  on  hand  was  $87,001.86,  of  which  no 
portion  was  available  for  the  proposed  east  breakwater. 
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The  act  approved  August  5, 1886,  relating  to  Cleveland  Harbor,.Obifi, 
reads  as  follows : 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750 ;  of  whin 
130,000  are  tu  be  nsed  in  building  a  parapet  on  the  existing  breakwater,  and  tk 
$100,000  now  on  hand  to  be  available  for  work  on  the  last  plan. 

A  project  for  the  expenditure  of  these  sums  was  submitted.  Propo^ 
als  were  invited  and  opened  October  18  for  constructing  about  1,1'W 
linear  feet  of  the  foundation  for  the  east  breakwater.  Contract  wm 
executed  October  28, 1886,  with  Messrs.  L.  P.  and  J.  A.  Smith,  of  CleY^ 
land,  Ohio. 

The  work  was  commenced  in  November  and  continued  during  the  re- 
mainder of  the  fiscal  year  when  weather  permitted.  About  1,200  linear 
feet  of  foundation,  requiring  about  3,500  cords  of  stone,  had  been  abcc 
seven-eighths  finished  by  June  30,  1887,  which  was  the  date  fixed  fi? 
the  completion  of  this  part  of  the  work.  On  account  of  the  diflBculty  i 
obtaining  vessels  to  carry  the  stone,  the  contractors  were  unable  to  co» 
plete  the  work ;  they,  therefore,  applied  for  and  obtained  an  extensionif 
time  until  September  1,  1887.  The  entire  foundation  required  under 
this  contract  will  doubtless  be  completed  by  the  end  of  August,  18S7. 

Proposals  were  opened  December  13, 1886,  for  constructing  abofi 
1,200  linear  feet  of  the  east  breakwater  and  furnishing  the  iron  for  saiw. 
The  contract  for  iron  w'as  awarded  to  Charles  W.  Scofield,  of  ClevelaDl 
Ohio.  The  contract  for  materials,  other  than  iron,  and  for  the  lab* 
was  awarded  to  Mr.  Charles  E.  Williams,  of  Buffalo,  N.  Y.  Mr.  Wil 
iams  failed  to  execute  his  bond  or  enter  into  contract,  and  the  wor^ 
was  awarded  to  the  next  lowest  bidders,  Messrs.  L.  P.  and  J.  A.  SmiiL 
of  Cleveland,  Ohio.  A  contract  was  at  once  made  with  them  dattc 
February  28,  1887. 

Repairs  to  piers  and  breakwater  were  made  at  various  times  duris^ 
the  year  by  "hired  labor  and  purchase  in  open  market,"  the  characts 
and  quantity  of  the  work  to  be  done  making  that  system  more  eoonoa- 
ical  and  advantageous  than  contract  method. 

For  this  purpose  the  sum  of  $760  was  expended  during  the  fiscal  ye» 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  the  piers  were  is 
fair  repair  and  the  breakwater  in  fair  condition  and  withstanding  wd 
the  action  of  the  storms.  Some  slight  repairs  were  needed  to  piers  aai 
breakwater,  which  will  be  commenced  in  August.  There  was  a  good 
15^-foot  channel  between  the  piers  and  to  deep  water  in  the  lake. 

The  cost  of  the  proposed  east  breakwater,  3,500  feet  long,  was  esti- 
mated to  be  about  $440,000.  The  estimated  cost  of  this  harbor  of  refa^ 
as  originally  projected  and  approved  was  $1,800,000.  The  amount  ex- 
pended up  to  the  present  time,  the  west  breakwater  being  completed  ss 
originally  designed,  is  $800,000.  When  the  work  now  recommended  is 
constructed  the  total  cost  of  the  harbor  of  refuge,  under  the  projeci 
now  approved,  will  be  about  $1,300,000,  which  is  $500,000  less  than  tk 
original  estimate. 

A  Board  of  Engineers  further  recommended,  in  order  that  the  harbor 
may  completely  fulfill  the  objects  for  which  it  was  constructed,  thati 
harbor-master  be  appointed  and  that  a  strong  sea-going  tug  be  employed 
during  the  season  of  navigation  to  tow  in  and  place  vessels  which  ctfi 
not  be  handled  by  the  river  tugs. 

A  Board  of  Engineers  also  recommended  the  construction  of  a  parapet, 
about  4  feet  high  and  16  feet  wide  on  the  present  west  breakwater,  to 
prevent  the  pouring  over  into  the  harbor  the  large  volume  of  water 
thrown  therein  during  heavy  gales,  which  it  is  asserted  raises  the  level 


APPENDIX   LL REPORT   OF   MAJOR   OVERMAN.  2319 

of  the  water  witbin  the  harbor  to  such  an  extent  as  to  produce  a  very 
strong  current  out  of  it  at  tbe  entrance. 

The  co8t  of  such  a  parapet  would  probably  be  about  $G0,000. 

Proposals  for  constructing  this  parapet  wall  were  opened  May  10, 
1887,  and  resulted  in  the  execution  of  a  contract  with  Mr.  B.  S.  Bor- 
ton,  of  V^ermillion,  Ohio,  for  the  construction  of  about  4,000  linear  feet 
for  the  available  sum  of  $30,000.  Work  was  commenced  June  1, 1887, 
and  coutinued  until  close  of  the  fiscal  year.  Tbe  progress  was  fair,  and 
it  is  hoped  that  the  entire  amount  of  work  contracted  for  will  be  com- 
plete<l  by  the  close  of  the  year  1887. 

The  original  estimate  for  the  harbor  of  refuge  was  $1,800,000.  About 
$800,000  has  been  expended,  and  five-sixths  of  the  original  plan  com- 
pletetl.  Tbe  proposed  change  of  plan  is  estimated  to  cost  $440,000,  so 
that  the  harbor  of  refuge  with  an  eastern  breakwater  can  be  completed 
for  about  $500,000  less  than  the  original  estimate. 

The  amount  estimated  as  required  for  tbe  completion  of  the  approved 
change  in  project  is  $319,250,  which  sum  should  be  appropriated  in  one 
allotment,  and  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1889. 

The  harbor  of  refuge,  as  now  plamned,  will,  when  completed,  be  about 
2  miles  long,  and  offers  an  area  of  300  acres  for  anchorage,  the  depth 
in  200  acres  of  which  will  be  from  17  to  29  feat. 

Tbe  total  expenditure  for  the  fiscal  year  ending  June  30,  1887,  in- 
cluding repairs,  contingencies,  etc.,  was  $12,692.04.  The  total'amount 
appropriated  to  July  1,  1887,  for  the  harbor  of  refuge  is  $993,750,  of 
which  sum  $821,898.32  has  been  expended  to  June  30, 1887,  less  about 
$:34,750,  expended  in  repairs  to  piers,  dredging,  etc.,  for  Cleveland  Har- 
bor proper. 

The  river  and  harbor  bill  approved  August  5,  1886,  reads  as  follows, 
as  relates  to  Cleveland  Harbor: 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750 ;  of  which 
130,000  are  to  be  need  in  building  a  parapet  on  the  existing  breakwater,  and  the 
$100»000  now  on  hand  to  be  available  for  work  on  the  last  plan. 

Contracts  for  the  expenditure  of  above  funds  have  been  made,  and 
the  work  will  be  completed  as  soon  as  practicable.  All  funds  will  be  ex- 
pended (or  contracted  for)  during  the  fiscal  year  ending  June  30,  1888. 

The  parapet  on  the  west  breakwater  will  be  constructed  to  the  extent 
of  the  $30,000  by  end  of  calendar  year,  and  the  greater  part  of  the  1,200 
linear  feet  of  east  breakwater  (which  is  about  the  length  of  completed 
breakwater  that  $120,000  will  pay  for)  will  be  in  progress  and  half 
finished  by  December  30, 1887. 

An  ^< abstract  of  proposals"  and  an  ^<  abstract  of  contracts"  are 
transmitted  herewith: 

Clereland  Harbor  is  in  the  collection  district  of  Cnyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  ahore  and  a  beacon  on  the  onter  end  of  each  pier, 
and  a  beacon  on  the  independent  crib  Jast  inside  the  east  end  of  the  lake-arm  of  tbe 
breakwater.    The  neareet  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

The  amoant  of  leyenae  collected  during  the  fiscal  year  ending  June  30,  18S7,  was 
|S99,330.60. 

The  imports,  consistinf^  of  general  merchandise,  iron  ore,  lumber,  coal,  provisions 
and  piodnce,  amounted  m  value  to  130,680,082.  The  exports,  consisting  of  general 
merenaDdlse,  coal,  iron,  and  oil,  amounted  in  value  to  946,501,153  during  the  fiscal 
year  ending  Jnne  30, 18NB7. 

Two  thousand  nine  hundred  and  thirty -nine  vessels,  with  an  aggregate  tonnage  of 
l,371f4S6i  tons,  entered ;  and  2,940  vessels,  with  an  aggregate  tonnage  of  1,390,031 
tons,  cleared,  during  the  fiocal  year  ending  June  30,  Isb?.  Of  the  vessels  entering, 
the  largest  cargo  was  2,504  tons  of  iron  ore,  and  the  deepest  draught  was  16  feet. 
Of  the  veeaels  clearing,  the  largest  cargo  was  2,700  tons  of  eoal,  and  the  deepest 
draught  was  15i  feet. 
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Money  statement. 

July  I,  1886,  amount  available $87,001.81 

Amount  appropriated  by  act  approved  August  5, 1886 93, 750. M 

180.7oLS 
July  1, 1887,  amount  expended  during  fiacal  year,  exclnaive  of 

liabilities  outstanding  July  1, 1886 12,692.01 

July  1,  1887,  outstanding  liabilities 2,136.84 

M.afel* 

July  1,  1887,  amount  available 165,922131 

r  Amount  (estimated)  required  for  completion  of  existing  project 319,2jQ.I 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  319,250.3 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  office  supplieSy  stationery,  hardware^  paint,  otZ,f(e.,a 
maff  he  required  for  use  by  the  United  States  Engineer  during  the  fiscal  year  ending  Jm 
30, 1887. 

[Recoived  and  opened  by  HiJ.  L.  Cooper  Overman,  Corps  of  Engineers,  at  11  ci'dock  a.m.  Moodi^ 


October  11, 1886,  under  advertiaement  dated  September  20, 1886.] 

T 


Ag;:refcate  of  bid  on— 


Stationery  snppliea. 


No.! 


Name  and  address  of  bidder. 


1 
2 
3 
4 

5 
6 


Short  &  Porman.  Cleveland,  Ohio* 

Brooks  &  Co.,  Cloveland,  Ohio 

A.  T.  Oaborn  &  Co.,  Cl<'veland.  Ohio 

Mcintosh,  Good  &,  Huntington,  Cleveland, 
Ohio.t 

J.  C.  Wilmot.  Cleveland,  Ohio 

The  Stnrtevant  Lumber  Company,  Cleve- 
land, Ohio.: 


eS  flB  o 

4^0 


$61.19 
7J.00 
15,75 
62.50 


is- 

pq 


189.62 
10L80 


9LiO 


o  «    . 

C8  CE  S 

*S  ♦A  Q 
.5  "^  ■** 


f270.35 
268  67 


Iron,  tools,  haii 
ware,  wire,  ron 
paint,  oils,  eCe. 


ST*   3 

c8  a  V 

90m  "^  "^ 


$57.22 
37.86 

54.10 


*■  e 


liai 


*  Lowest  bid  for  mean  of  articles  required,  and  but  $10.68  higher  in  the  aggregate  of  all  artidca 

t  Lowest  bid  for  hardware,  etc. 

1  No  legular  bid  received  for  lumber,  this  firm  simply  inolosing  a  general  price-list 

Recommend  that  award  be  made  to  Messrs.  Short  A  Forman  for  the  stationery  nf 
plies,  as  per  prices  in  their  bid. 

Recommend  that  award  be  made  to  Messrs.  Mcintosh,  Good  &  Huntington  foriiSi 
hardware,  paints,  oils,  etc.,  and  same  firm  articles  of  drawing  materials,  as  per  prioi 
in  their  bid. 


Abstract  of  proposals  for  furnishing  and  placing  3,600  cords,  more  or  less,  of  ruhhle^l^ 
in  foundation  for  east  briaktcater  at  Cleveland  Harbor,  Ohio. 

[Received  and  opened  by  MpJ.  L.  Cooper  Overman,  Corps  of  Bngineers,  at  It  oVlock  a.  m.  Mondsj,^ 

tuber  18, 1886,  under  advci-tisement  dated  September  25^  1886.] 


No. 


1 
2 
8 

4 


Name  and  address  of  bidder. 


Carkin.  Stickney  &  Cram.  East  Saginaw,  Mich 

L.  P.  &  J.  A.  Smith,  Cleveland,  Ohio* 

Robert  Oreenhnig  and  £.  B.  De  Lamater,  Cleveland,  Ohio 
Stang  &  QiUmore,  Loraine,  Ohio 

*  Lowest  bid. 


£nbble«t«i 
per  cord. 
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Eeoommend  that  award  be  made  to  L.  P.  dc.  J.  A.  Smith,  of  Cleveland,  Ohio,  at  the 
rate  of  |4.90  per  cord. 


Abstract  of  prcpo$aU  tofumiBh  all  the  wMterial,  other  than  tron,  and  to  do  all  the  work  of 
tckatsoever  kind  neoeeeary  in  the  oonstruction  of  1,200  linear  feet ,  more  or  lees^  of  east 
breakwater  at  Cleveland,  Ohio, 

lBec«ired  and  opened  by  liUi.  L.  Cooper  Overman,  Corps  of  EDglneera,  at  United  States  engineer 
office,  Clereland.  Ohio,  at  11  o'clock  a.  m.,  Monday,  December  18, 1888,  under  advertisement  dated 
Xorember  12.  1888.1 


Materials. 

1.  J.  L.  John- 
son^Falton, 

2.  L-P.&J.A. 
Smith,  Cleve- 
land, Ohio. 

3.  Charles  E.  Will- 
iams, BnAlo, 
N.  Y.* 

4.  F.  H.  Eggers. 
Cleveland,  Ohio. 

Bate. 

Total. 

Bate. 

Total. 

Rate. 

< 

Total. 

Bate. 

TotaL 

Bemloek.  L384,000  feet,  B.  M. 
WUte  pine,  880,000  feet.  B.  M . 
WUteoak.  97,000  feet.  B.  M  . 
Stone  (ftnudation  and  filling). 
7,100  eords 

$26.00 
38.00 
50.00 

7.00 
2.00 
7.00 

$H800 

83,820 

4,&i0 

63,200 

81,200 

119 

$22.00 
2&00 
30.00 

5.50 
4.50 
5.00 

$30,448 

24,020 

2,028 

41,800 

16,000 

85 

$19.50 
31.50 
33.94 

4.90 

1.20 

20.00 

$28,968.00 

28,036.00 

3,812.54 

87,240.00 

14,400.00 

340.00 

$24.76 
30.00 
40.00 

7.00 
2.80 
8.50 

$34^264. 00 

28.700.00 

8,904.00 

63,200.00 

31.200.00 

110.60 

Stone,  riprsp,  12.000  tons 

Treenaili,  1,700 per  100-. 

Total 

167,819 

» 

lltj,181 

110,315.54 

149. 38&  60 

*  Lowest  bid. 


Recommend  that  award  be  made  to  Charles  E.  Williama,  of  Buffalo,  N.  T.,  to  fur- 
nish all  the  material,  other  than  iron,  required,*  and  all  the  labor  necessary  to  do  the 
work,  at  prices  in  accordance  with  his  proposal. 


Jbttractofpropoeale  for  furnishing  all  the  iron  required  in  the  construction  o/ 1,200  linedr 

feet,  more  or  lees,  of  east  breakwater  at  Cleveland,  Ohio, 

[Bee«lved  and  opened  by  M%J.  L.  Cooper  Overman,  Corps  of  Engineers,  at  Cleveland,  Ohio,  at  11 
o'clock  a,  m.,  Monday,  December  18, 1888,  under  advertiaement  dated  November  12, 1888.] 


Materials. 


Iron  plates.  18,500  pounds perponnd.. 

Iron  asfle  plates,  3.375  pounds do 

S.  sad  W.  bolts,  19,000  pounds do 

IMft-boHs.  188,000  pounds do.... 

BattOB-headed  bolts,  11.000  pounds do 

Boat  spike,  18,000  pounds do.... 

MUiions.  18,000  pounds do 

Bsads,  with  hinge  ends,  208 per  unit.. 

wads,  with' hinge  and  angle  enda,  104.  .do. . . . 

T*s  rods,  812,.... TTT. do.... 

Tnnbaeklca,  158 do.... 

Aggregate  of  bids. ................  .«^ .. .. 


1.  A-  Laoonr, 
Cleveland,  Ohio. 


Bate. 


$0.03 
.03 
.03 
.024 
.08 
.021 
.02} 
8.00 
8.00 
4.82 
L20 


TotsL 


$405.00 
101.25 
570.00 

4,230.00 
880.00 
838.00 
825.00 
824. 00 
812.00 

1,441.44 
187.20 


9,193.89 


8.  Charles  W. 

Soofleld,  Cleve* 

land,  Ohio.* 


Bate. 


$0.03* 
.03{ 

,mi 

.024 

.03 

.021 

.03 

1.19 

1.84 

2.88 

1.18 


Total. 


$472.50 
U8.12 
817.60 
4,700.00 
380.  CO 
857.50 
890.00 
247.82 
170.58 
898.50 
178.28 


8.  William  M. 
Pattlson,  Cleve- 
land, Ohio. 


Bate. 


8,478.64 


$0,031 
.03{ 
.03 
.02 


021 
031 


.02iVy 

.024 
2.76 
8.25 
2.75 
1.10 


Totol. 


$432.00 

loaoo 

570.00 
i  512. 00 
374.00 
818.50 
825u00 
872.00 
83&00 
866.00 
171.80 


8^679.10 


*Lowestbid. 


Seoommend  award  be  made  to  Charles  W.  Scofield,  of  Cleveland,  Ohio,  for  furnish* 
ing  all  the  iron  required,  at  prices  in  accordance  with  his  proposal. 
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Abatraot  of  prapoBah  for  coneiructing  4,^)0  linear  feet,  more  or  U 88,  of  parapet  waUtt 

west  breakwatti'  at  Cleveland,  Ohio. 

[BeceiTed  and  opened  by  Hi^j.  L.  Cooper  Ovennan,  Corps  of  Engineers,  at  11  o'clock  a.  m.,  Tneedv. 

May  10,  1887,  under  adTertisement  dated  April  12. 1887.] 


Xo. 


1 
2 

8 

4 


Name  and  address  of  bidder. 


B.S.Horton,YermilUon,Ohio*  .. 
Kerr,  Stans  ^  Gillmore,  Lorain, 

ObSot 

L.  P.  and  J*.  A.  Smltb,  Cleveland, 

Ohiot 

Conrtland  D.  Merry,   BargbilL 

Ohio 


Bate  per  M 
feott  B.  M. 


A 
^i 


fsaso 

30.00 
30.00 
83.00 


Rate 

per 

oord. 


•  o 
II 


93.1.00  $8.00 


32.00 
30.00 
83.00 


&50 
5.00 
8.25 


Bate  per  pound. 

o  a 

(0,200 
8). 

5S. 

«1 

^1 

it' 

1i 

(>net. 

CefUM. 

Genu. 

34 

4 

4i 

3 

34 

4 

21 

8 

3 

H 

3i 

3* 

ttJ'T 


TotiL 


$50.00 
120.90 

loaoo 

60.00 


«32,S&I 

34,mi 


*'  Lowest  bid. 


t  Higbeet  bid. 


:  Next  lowest  bid. 


Bid  of  B.  S.  Horton  informal.  The  ^aranty  filled  oat  on  one  proposal  only,  id 
that  one  does  not  comply  with  instmctiousas  to  certificate;  also  fails  to  comply  wiik 
items  5, 6,  7,  8,  9,  and  11  of  instmotions  to  bidders. 

Recommend  that,  in  view  of  the  above  informalities  and  the  slight  differeDoen 
total  between  the  lowest  and  the  next  lowest  bid,  the  work  be  awarded  to  Me8an.l 
P.  and  J.  A.  Smith,  of  Cleveland,  Ohio,  at  the  prices  named  in  their  proposal. 


ABSTRACT  OF  CONTRACTS  FOR  IMPROVING  HARBOR  AT  CLEVELAND,  OHIO,  IN  FOSa 

DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

(1)  Contract  withL.  P.  and  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  October  28,  ld% 
fsr  fnmishlDg  and  placing  3,600  cords,  more  or  less,  of  rubble- stone  for  foundatioo  fir 
east  breakwater.  Kate  paid,  $4.90  per  cord  (of  128  cabic  feet),  delivered  and  pkoed 
Contract  extended,  as  to  time  of  completion,  to  September  1,  1887. 

(3)  Contract  with  Charles  W.  Soofield,  of  Cleveland,  Ohio,  dated  January  13, 1887, /or /» 
niahing  the  iron  required  in  theoonairuction  of  l,2iS  linear  feet,  moreor  less,  ofeastMr 
water. 


MateriaL 


Iron  plates .perponnd. 

Iron  angle  plates ............... ....do... 

S.  and  ^V.  bolts. •.........•..'.•... 'Oo. .. 

Drift-bolU do... 

Button -beaded  bolts .do... 

Boataplkes do... 


Bate. 


.03} 

.024 

.03 

.021 


HateriaL 


Strap-iron perponnd. 

Bands  with  hinge  ends each. 

Bands  with  hinge  and  angle  end. .  .do. . . 

Tie  rods do... 

Tarn  buckles do... 


Safe 


L9 
If 
U 

in 


Contract  extended,  as  to  time  of  completion,  to  July  15,  1887. 

(3)  Contract  with  L,  P.  and  J.  A,  Smith,  of  Cleveland,  Ohio,  4ated  February  28, 1887,  fr 
fiimieking  all  the  materials,  except  iron,  and  doing  all  the  work  required  in  the  oonstrufit^ 
of  1,218  linear  feei,  more  or  less,  of  east  breakwater. 


Material. 


Hemlock feet,B.H.. 

TVliltepiDe do 

White  oak do.... 


Material. 


Foondation  and  filling  stone  .  .per  cord. 

Riprap per  Km. 

Treenails per  100. 


Bale 


Work  in  progress.    Time  for  completion  of  contract.  Jane  1,  1888. 
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(4)  Camlraet  with  B.  8.  Horton,  of  rermUlion,  OhiOj  dated  May  27, 18d7,  for  theconatruc- 
Hon  of  4,000  linear  feet,  mere  or  leae,  of  parapet  tcall  on  tceat  breakwater. 


MtieriAL 

Bate. 

1 

Material. 

Rate. 

'White  iiIb6 per  M  feet.  B.M.. 

$30.50 

8S.00 

6.00 

Spike perponnd.. 

S.  and  W.  bolts do 

BemoTlni;  and  replacing  decking,  i>er  100 
linear  feet 

$0.04 

WbltoMk..... /. ...'.do.... 

FmiBKStMM per  cord.. 

DrilWoolts per  pound.. 

.041 
60.00 

Work  in  progress.    Time  for  oorapletion  of  contract,  December  31, 1887. 


▲BSTRACT  OF  CONTRACTS  FOR  FURNISHINa  THB  .UNITED  STATES  BNOINBBR  OFFICE 
JLT  CLBTBLAND,  OHIO,  WITH  SOCH  OFFICE  SUPPLIES,  STATIONERY,  HARDWARE, 
XTa,AB  MAT  BE  REQUIRED  DURING  THB  FISCAL  TEAR  ENDING  JUNE  30,  1887. 

(5)  Contract  with  Brooks  St  Co.,  of  Cleyeland.  Ohio,  dated  November  11, 1886,  for 
fumiahing  office  suppUos,  stationery,  etc.  Total  value  of  articles  purchased  ander 
this  contract,  $19*2.21. 

Contract  completed  and  closed. 

(6)  Contract  with  Mcintosh,  Good  St  Huntington,  of  Cleveland,  Ohio,  dated  No- 
vember 2, 1886,  for  fnrnishing  hardware,  etc.  Total  value  of  articles  purchased  under 
ibis  contract,  ^4.51. 

Contract  completed  and  closed. 

STATXafJUCT    OF   STATISTICS  AND    INFORMATION    RRLATINQ   TO  CLEVELAND    HARBOR, 

OHIO. 

[Prspared  la  wnnpliance  with  oironlar  letters  tram  the  office  of  the  Chief  of  Engineera,  U.  S.  Army, 

dated  Aagost  10, 1886,  and  April  4, 1887. 1 

Amoant  expended  on  the  improvement  to  June  30,  1887,  was — 

For  Cleveland  Harbor  proper $368,400.00 

For  harbor  of  refn^ :787,14H.3i 

Estimated  amount  required  to  complete  the  improvement — 

The  harbor  of  refnge 319,250.00 

Approximate  annual  cost  of  preserving  and  maintaining — 

Cleveland  Harbor  proper 2,000. 00 

The  harbor  of  refuge 10,000,00 

The  available  depth  for  navigation  in  18*^,  when  the  work  of  improvement  was  be- 
ran.  was  4  feet.    The  commerce  at  that  time  is  unknown,  but  was  considerable. 
The  available  depth  for  navigation  is  now  16  feet. 
The  commerce  for  the  fiscal  year  ending  June  30, 1887,  was  as  follows : 

Amoant  of  revenue  collected $299,330.60 

The  imports,  consisting  of  general  merchandise,  iron  ore,  lumber,  coal, 

provisions,  and  produce,  amounting  in  value  to 30,680,082.00 

The  exports,  consisting  of  general  merchandise,  coal,  iron,  and  oil, 

amounting  in  value  to 46,501,153.00 

Two  thousand  nine  hundred  and  thirty-nine  vessels,  with  an  aggregate  tonnage  ot 
l,371y4S8  tons,  entered ;  and  2,940  vessels,  with  an  aggregate  tonnage  of  1,390,031  tons, 
cleared. 

Of  the  vessels  entering,  the  largest  cargo  was  2,504  tons  of  iron  ore,  and  the  deepest 
draaght  was  16  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  2,700  tons  of  coal,  and  the  deepest 
draogbt  was  15^  feet. 

The  work  thus  far  executed  has  had  a  material  effect  in  the  reduction  of  rates  of 
fireiB;ht  and  insnrance  and  of  competing  routes  of  transportation. 

Tne  completion  of  the  proposed  improvement  would  result  in  great  benefit  to  the 
WMnmnnity,  and  is  of  daily  and  pressing  importance  to  commerce.  The  commerce  of 
this  port  is  rapidly  increasing  beyond  the  capacity  of  the  harbor  to  care  for  it. 


2324  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

L  L  II. 

IMPROVEMENT  OF  PAIRPORT  HARBOR,  OHIO. 

t}raQd  River  rises  in  the  northeastern  part  of  Ohio,  and,  after  a  Terr 
'Circuitous  coarse,  empties  into  Lake  Erie  at  a  point  about  midway  be- 
tween its  eastern  and  western  extremities. 

A  full  description  of  the  operations  carried  on  for  the  improvemeot 
of  this  harbor  during  the  past  fifty-five  years  will  be  found  in  AddoaI 
Reports  for  1880  and  1881. 

The  project  of  improvement  adopted  in  1825,  when  the  mouth  of  the 
river  was  closed  by  a  sand-bar  so  hard  and  dry  in  summer  that  teams 
could  drive  across,  and  which  project  has  been  amended  from  time  to 
time  since  that  date  as  the  demands  of  commerce  called  for  an  increased 
depth  of  water,  provides  for  parallel  piers,  200  feet  apart,  running  om 
from  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the  lake. 

OPERATIONS  DURINa  THE  FISCAL  YEAR. 

There  were  no  funds  on  hand  at  beginning  of  the  fiscal  year.  There 
was  only  a  15- foot  channel  between  piers  and  a  14^-foot  channel  throagk 
bars  in  lake  at  entrance  to  harbor.  Dredging  was  badly  needed,  aid 
the  increased  commerce  of  the  harbor  demands  early  relief. 

As  soon  as  possible  after  the  passage  of  the  river  and  harbor  biU  ap- 
proved August  5, 1886,  which  appropriated  $18,750  lor  this  harbor,  ad- 
yertisement  was  made  for  proposals  for  doing  the  necessary  dredg^n^ 
The  result  was  a  contract,  dated  September  9, 1886,  with  William  J. 
Starkweather,  of  Cleveland,  Ohio,  for  dredging  at  28  cents  per  cabie 
yard,  place  measurement.  Work  was  commenced  September  11,  and 
continued,  with  numerous  delays  and  interruptions,  until  Octob^  30, 
when  the  contract  was  closed.  About  4,930  cubic  yards  of  material 
was  removed  from  off  the  bar  at  entrance  of  channel  and  from  channd 
between  the  piers.  This  resulted  in  giving  a  channel  of  fair  but  irregu- 
lar width,  and  with  least  depth  of  16  feet  at  low  water.  The  sum  of 
$1,380.40  was  expended  in  the  dredging. 

A  contract,  dated  October  9,  1886,  was  also  entered  into  with  L.  F. 
and  J.  A.  Smith  for  necessary  repairs  to  the  piers.  Work  was  begoi 
October  9  and  finished  November  6, 1886.  The  sum  of  $1,642.90  was 
expended.  By  tbis  expenditure  the  piers  were  placed  in  fair  repair  to 
withstand  the  storms  of  winter  and  spring. 

On  March  8,  1887,  proposals  were  invited  for  furnishing  the  ma- 
terials and  doing  the  work  necessary  for  the  extension  of  the  east  pier 
200  linear  feet.  A  contract  was  executed  March  16,  1887,  with  Ken, 
Stang  &  Gillmore,  of  Lorain,  Ohio.  Materials  were  delivered  in  April 
and  operations  commenced  in  May.  At  the  close  of  the  fiscal  year 
the  contractors  were  ready  with  the  five  cribs,  of  40  feet  by  24  fert 
each,  for  the  proposed  extension,  and  foundation  for  same  was  alao 
about  finished. 

It  is  expected  that  by  August  30  the  whole  work  will  be  completed 
and  the  east  pier  thereby  extended  200  feet,  which  will  make  the  tvo 
piers  extend  to  similar  depth  in  the  lake,  and  it  is  hoped  will  prevent 
the  recurrence  of  the  bar  at  entrance  to  piers. 

The  payments  to  be  made  under  the  contract  with  Kerr,  Stang  & 
Gillmore  will  exhaust  the  appropriation  of  August  5, 1886. 

During  the  fiscal  year  the  sum  of  $3,537.69  has  been  expended.  Up 
to  the  close  of  the  fiscal  year  the  sum  of  $256,531.68  has  been  appro- 
priated for  this  harbor,  of  which  amount  $241,319.37  has  been  expended. 
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The  preneut  project  provides  for  an  extension  of  both  piers,  for  re- 
pairs, and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel 
16  feet  deep  and  200  feet  wide  from  the  lake  to  railroad  docks  near 
month  of  river.  The  estimated  cost  is  $93,000,  of  which  sum  $61,750 
have  been  appropriated,  and  the  balance,  $31,250,  can  be  expended 
daring  the  fiscal  year  ending  June  30,  1889. 

Some  trouble  has  been  occasioned  by  the  small  bar  forming  thi.s  spring 
in  lake  beyond  end  of  piers,  but  nothing  could  be  done  to  remedy'  it  for 
want  of  available  funds,  as  all  were  pledged  under  existing  contracts. 
Extensive  improvements  are  being  made  at  Fairport  Harbor  by  Pitts- 
burgh capitalists.  These  changes  and  improvements  it  is  expected  will 
be  continued  during  the  summer  of  1887,  and  it  is  expected  they  will 
lareely  increase  the  amount  ot  business  of  this  harbor. . 

The  extension  of  piers  to  the  extent  provided  by  the  project  should 
be  made  as  soon  as  possible  to  prevent  the  recurrence  of  the  bar  forma- 
tion, and  some  additional  dredging  will  be  necessitated  by  the  exten- 
sion of  the  docks. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  transmitted 
herewith. 

Fairport  Harbor  is  Id  the  ooUeotloa  district  of  Cnyahoga,  Ohio.  There  is  a  fixed 
"white  light  of  the  third  order  on  shore  and  a  beacon  on  the  east  pier. 

The  imports,  consisting  of  iron  ore,  lamber,  limestone,  etc.,  amounted  in  value  to 
$940,897.  The  exports,  oonsistinff  of  coal  and  raihoad  iron,  amounted  in  value  to 
953,525  during  the  fiscal  year  ending  June  30,  1887. 

One  hundred  and  thirty-six  vessels,  with  an  aggregate  tounage  of  83,045  tons, 
entered,  and  110  vessels,  with  an  aggregate  tonnage  of  66,3d6  tons,  cleared  during 
the  fiscal  year  ending  June  30,  1887. 

01  the  vessels  entering  or  clearing  the  largest  cargo  was  2,400  tons  of  iron  ore,  and 
the  deepest  draught  was  15A  f^t. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 $1>^,  750. 00 

July  1, 18K7,  amount  expended  during  fiscal  year,  exclusive  of 

liahiUties  outstanding  July  1,  1886 $3,537.69 

July  1,1887,  outstanding  liabUities 171.90 

3, 709. 59 

July  1,1887,  amount  available 15,040.41 

(Amount  (est! mated)  required  for  completion  of  existing  project 31 ,  250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nue  30, 1889  31 ,  250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aets  of  1866  and  1867. 


AUtraet  o/propoaalafor  dredging  10,000  eubio  yardiy  more  or  less,  from  ok  mnel  of  Fairport 

Harbor^  Ohio» 

(S^cdred  and  opened  by  M%J.  L.  Cooper  Overman,  Corps  of  Bngineeni,  at  11  o'clock  a.  m.,  Friday, 

September  3,  1888,  under  advertisement  of  Angnst  18, 1886.] 


K«L 


Name  and  address  of  bidder. 


Price  bid  per  onbio  yard. 


From     I    For  all 
bar       the  exca> 
in  lake,      ration. 


1  i  L.  P.  4t  J.  ▲.  Smith.  CleTeland.  Ohio 

2  James  Booney,  Toledo,  Ohio 

:>    WlUlam  J.  Sta^weather,  Cleveland,  Ohio. 

i  >  Stang  4t  Oillmore,  Lorain,  Ohio 


Centt.        CenU, 
•29 


*28 
t30 


♦29 
•31 


*Seowmc«aarf>menl.       t  Scovr  or  place  measarement.       ;  Lowest  bid  on  basis  of  place  meanurement. 
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RecoQimeiid  that  the  award  be  made  to  William  J.  Starkweather,  of  CleTeind, 
Ohio,  at  the  rate  of  28  cents  per  cabio  yard,  place  measurement,  for  all  the  excaTi- 
tion. 


Abstract  of  proposals  for  funUahing  the  materials  and  doing  the  toork  for  rtpairSf  ale.,  d 

Fairport  Harhory  Ohio. 

[Received  and  opened  by  Mai.  L.  Cooper  Orerman,  Corps  of  Engineers,  at  11  o'clock,  a.  m.,  MauiK. 

September  37, 1888,  under  adTertlaement  dated  Aognst  30,  1886.] 


Material. 

KP.&J.  A. 
Smith,  Cleve- 
land, Ohio.* 

MateriaL 

SmitJi.  devf. 
land,  Ohia' 

White  pine  (23,445  feet,B.li£.),  per 
Mfeet,B.M 

$82.00 

40.00 

.35 

3.00 

7.00 

Riprap per  cord.. 

Spike  (8.000  pounds) . .  .per  pound. . 

S.  and  W.  bolts do 

Drift-bolts  (600  pounds) do 

Total 

.1 

White  oak  (e,822  feet,B.  M.),  per  M 
feet,B.M 

.« 

Piles per  linear  foot.. 

Brash per  cord.. 

Pilling  stone  (40  cords) do 

i,8r.c 

*  Only  bid  received. 

NoTR ^Bid  considered  reasonable  where  small  amount  of  work  to  be  done  is  considered,  and  adT» 

tageous  for  the  Government  to  accept. 

Recommend  that  the  work  be  awarded  Messrs.  L.  P.  &  J.  A.  Smith,  at  the  priea 
named  in  their  proposal. 


Ahslract  of  proposals  for  furnishing  the  matfrials  and  doing  the  work  for  eiBteneion  of  m^ 

pier  and  repair  of  piers  at  Fairport  Harbor^  Ohio, 

[Received  and  opened  by  MsJ.  L.  Cooper  Overman,  (3orps  of  Engineers,  at  11  o'clock  a.  m.,  Tnsidftj 

March  8, 18^7,  under  advertisement  dated  February  6,  1887.] 


Material. 


Hemlock  (195,828  feet,B.M.) perM  feet,B.  M. 

White  pine  (106,644 feet, B.  M.) do... 

White  oak  (5.950  feet, B.  M.) do... 

Filling  stono  (850  cords) per  cord. 

Riprap  (100 cords) do... 

Drift-bolts  (19,000  pounds) per  pound. 

Spiko  (1.250ponnd8)    i do... 

S.  and  W. bolts  (3.000 pounds) ...do... 

Treenails  (320poands) per  100. 

Dredging  (1,2()()  cubic  yards) per  cubic  yard. 


Total. 


1.  Conrtland 

D.  Merry, 

Burg  Hill, 

Ohio. 


$21.00 

32.00 

85.00 

6.25 

4.50 


4.00 
.40 


14,053.58 


2.  Kerr,  Stang 

&  Gillmore. 

Lorain,  Ohio.* 


$82L00 

31.00 

30.00 

5w60 

5.60 


.04 

.04 

5lOO 

.65 


14,601.17 


3.  L.  P.  tl 

A.  Smith, 

Clevelsad, 

Ohk». 


$fl.fl 
3Lt 


IS^OIT.S 


*  Lowest  bid. 

Recommend  that  award  be  made  to  Messrs.  Kerr,  Stang  &  Gillmore,  of  Loraioi 
Ohio,  at  the  prices  named  in  their  proposal. 


ABSTRACT  OP  CONTRACTS  FOR    IMPROVING    HARBOR  AT  FAIRPORT,   OHIO,  IN  FOBd 

DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1887. 

(I)  Contract  with  William  J.  Starkweather,  of  Cleveland,  Ohio,  dated  September 
9, 1SS6,  for  dredging  10,000  cubic  yards,  more  or  less,  of  material  from  chaanei  or 
Fairport  Harbor,  Ohio : 

Rate  paid,  28  cents  per  cubic  yard,  place  measurement. 

Contract  completed  and  closed. 
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<2)  Contraoi  uiih  L.  P.  #  J,  A.  Smith,  of  Cleveland,  OWo,  dated  October  9,  1886,  for 

repairs  to  piers. 


Material. 

ft 

Hate.  ' 

1 

MatsriAL 

Bate. 

White  pine per  M  feet,  RM.. 

TThiteoak do... 

Piles per  linear  foot.. 

Brush per  oord.. 

Filling  stone do.... 

$32.00 

40.00 

.35 

8.00 

ZOO 

Riprap peroord.. 

Spike p<»rpoand.. 

S.  and  W.  bolts do 

Drift  bolts do.... 

$6.00 
.04 
.04 
.04 

Contract  completed  and  closed. 

(3)  Contract  with  Kerr,  Stang  4-  Cillmore,  of  Lorain,  Ohio,  dated  March  16,  1887,  for  ex- 
tension of  east  pier  and  r^airs. 


Material. 


Hevloek per  M  feet,  B.M. 

White  pine. ...•...••.........••.. . .do. . . 

Wliiteoak do... 

FilUog  stone per  cord. 

Riprap do... 


Bate. 


$22.00 

31.00 

30.00 

6.60 

6.60 


MateriaL 


Drift  bolts per  pound.. 

Spike de.... 

S. and  T^. bolts  ....................do. ... 

Treenails per  160.. 

Dredging per  oabio  yard.. 


Bate. 


$0,021 

.04 

.04 

6.00 

.66 


\York  still  in  progress ;  time  for  completion  of  contract,  Angnst  31, 1887. 


STATEMENT  OF  STATISTICS  AKD^  INFORMATION  RELATING  TO  F AIRPORT  HARBOR,  OHIO. 

(Prepared  in  compliance  with  olronlar  letters  from  the  office  of  the  Chief  of  Engineers,  U.  S  A., 

dated  August  10, 1886,  and  April  4, 1887.] 

Amoont  expended  on  the  improyement  to  Jnne  30,  1887,  |SM1,319.37. 

Estimated  amount  required  to  complete  the  improvement,  9^1,250. 

Approximate  annnal  cost  of  preserving  and  maintaining,  |2,000. 

The  available  depth  for  navigation  in  1827,  when  work  of  improvement  was  begun, 
was  6  inches. 

Xo  commeree  at  that  time. 

The  available  depth  for  navigation  is  now  16  feet. 

The  commeroe  for  the  fiscal  year  ending  Jnne  30, 1887,  was  as  follows : 

The  imports,  consisting  of  iron  ore,  lumber,  limestone,  etc.,  amounted  in  value  to 
^0,897. 

The  exports,  consisting  of  coal  and  railroad  iron,  amounted  in  value  to  |53,5S5. 

One  hundred  and  thirty-six  vessels,  with  an  aggregate  tonnage  of  83,046  tons,  en- 
tered ;  and  one  hundred  and  ten  vessels,  with  an  aggrogate  tonnage  of  66,386  tons, 
clear^. 

Of  the  vessels  entering,  the  largest  cargo  was  2,400  tons  of  iron  oro,  and  the  deepest 
draught  15A  feet. 

Of  the  vessels  clearing,  the  largest  cargo  was  1,500  tons  of  coal,  and  the  deepest 
draught  was  15 j^  feet. 

The  work  of  improvement  thus  far  executed  has  had  a  material  effect  in  the  re- 
dnction  of  rates  of  freight  and  insurance. 

The  completion  of  the  proposed  improvement  would  result  in  great  benefit  to  the 
community,  and  is  of  daily  and  pressing  importance  to  commeroe,  which  is  rapidly 
increasing  beyond  the  capacity  of  the  harbor  to  caro  for  it. 


L  L  12. 
IMPROVEMENT  OF  ASHTABULA  HARBOR,  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826,  at  which  time  there  was  a  depth  of  only  2  feet  of  water  on  the 
bar ;  this  project  has  been  modified  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  draught  of  vessels  navigating 
the  lake.  It  provided  for  piers  running  out  into  the  lake  to  12  feet 
depth,  whereas  the  present  design  is  to  carry  them  out  to  16  feet  depth. 
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The  piers  at  shore  are  160  feet  apart,  but  approach  each  other  lake- 
ward,  and  were  only  100  feet  apart,  900  feet  ofishore ;  then  the  west  one 
flared  to  the  westward  in  the  next  200  feet,  and  at  1,100  feet  offi^hore 
they  wen^  again  160  feet  apart 

From  this  point  outward  the  piers  are  parallel. 

Before  operations  were  commenced  rock  was  encountered  at  7  to  9 
feet  under  the  water-surface,  extending  across  the  channel  in  the  form 
of  a  wide  reef,  which  required  blasting  and  dredging  for  its  removal  in 
order  to  secure  the  present  depth  of  15^  feet  to  16  feet.  The  preseDt 
project  was  continued  during  the  fiscal  year,  under  appropriation  of 
August  5, 18S6. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

4 

At  the  beginning  of  the  fiseal  year  there  were  no  contracts  in  force 
nor  any  work  in  progress ;  funds  were  entirely  exhausted.  The  act  ap- 
proved August  5, 1886,  appropriated  the  sum  of  $30,000  for  this  harbor. 
A  project  was  submitted  for  its  expenditure,  which  was  approved. 

Proposals  were  invited  as  soon  as  practicable  for  dredging,  which  wa.< 
badly  needed  at  once  to  relieve  the  commerce  of  the  harbor,  and  for 
repairs  to  piers  and  shore  revetmental  so  greatly  needed.  A  contraet 
was  executed,  under  date  of  September  11, 1886,  with  Messrs.  L.  P.  &  J. 
A.  Smith,  of  Cleveland,  Ohio,  for  the  dredging  at  29  cents  per  cable 
yard,  place  measurement,  for  the  dredging  from  bar  in  lake,  and  at  2d 
cents  per  cubic  yard,  scow  measurement,  for  the  dredging  from  between 
the  piers.  Operations  were  commenced  September  16, 1886,  and  con 
tinned  with  some  interruptions  until  November  30,  when  contract  wat» 
closed.  About  8,483  cubic  yards  were  removed,  of  which  1,803  cubic 
yaids  were  from  bar  and  6,680  cubic  yards  from  channel  between  piers. 
The  cost  was  $2,739.67.  This  dredging  restored  a  fair  16-foot  channel 
of  irregular  width. 

A  contract,  dated  October  9, 1886,  was  executed  with  L.  P.  &  J.  A 
Smith,  of  Cleveland,  Ohio,  for  repairs  to  piers.  Work  was  commenced 
October  13, 1886,  and  finished  December  28, 1886.  The  sum  of  $6,823  wa8 
expended.  The  piers  were  placed  in  fair  repair,  the  balance  of  tiie 
old  west  pier  removed  to  widen  and  straighten  the  channel,  two  sectioD^ 
of  revetment  of  new  bank  of  channel  were  placed  on  proper  alignment, 
and  the  inner  end  of  shore-line  protected  by  mattress  work. 

In  December,  1886,  proposals  were  invited  for  the  rock  excavation,  to 
the  extent  of  the  available  funds.  A  contract,  dated  January  20, 1^7. 
was  executed  with  Messrs.  Garkin,  Stickney  &  Gram,  of  East  Saginaw^ 
Mich.,  for  doing  the  required  excavation  at  the  rate  of  $2  per  cubic  yani 
for  rock,  and  90  cents  per  cubic  yard  for  sand,  gravel,  etc.  This  work 
was  not  commenced  until  June,  1887,  as  the  contractors  determined  to 
dredge  the  shale  rock  in  place  as  well  as  the  loose  material.  A  powerful 
dredge  was  built  especially  for  the  work,  and  with  it  operations  were 
begun  June  6, 1887,  and  continued  during  the  balance  of  the  month. 
Good  success  was  experienced  in  dredging  the  shale  rock. 

The  contractors  applied  for  and  obtained  an  extension  of  time  in 
which  to. do  the  work,  and  it  is  e:xpected  that  they  will  remove  all  the 
material  that  the  available  funds  (viz,  $21,000)  will  pay  for  by  the  end 
of  September,  1887. 

The  payments  to  be  made  under  the  contract  with  Messrs.  Garkin^ 
Stickney  &  Oram  will  exhaust  the  appropriation  of  August  5,  1886,  by 
October  1,  1887. 

Under  the  revised  estimate  the  sum  of  $50,250  is  required  to  complete 
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the  existing  project ;  all  of  which  amount  can  be  profitably  expeoded 
doriDg  the  fiscal  year  ending  June  30, 1889. 

The  piers  should  be  extended  as  soon  as  possible  to  avoid  the  recur- 
rence of  the  b^ar  forming  at  end  of  pier.  The  rock  excavation  should 
also  be  completed  as  early  as  possible  to  make  the  full-width  chau- 
uel  available.  Dredging  for  the  temporary  relief  of  this  harbor  is 
almost  annually  needed,  as  the  harbor  is  much  frequented  by  the  larg- 
est class  of  vessels.  After  these  improvements  are  accomplished  tbe 
renewal  of  the  piers  can  be  attended  to. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fi(>- 
cal  year  ending  June  30, 1887,  is  $402,401.21,  all  of  which  will  have  been 
expended  by  October  1, 1887. 

An  abstract  of  proposals  and  an  abstract  of  contracts  are  trans- 
mitted herewith: 

Aahtabida  Harbor  is  In  the  collection  district  gf  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  fifth  order,  varied  by  flashes,  on  the  west  pier.  Fort  Porter,  New 
York,  1^  miles  distant,  is  the  nearest  work  of  defense. 

For  the  fiscal  year  ending  Jane  30, 1887,  the  imports,  consisting  of  iron,  ore,  lamber, 
limestone,  etc.,  amounted  in  value  to  $42,710.85.  The  exports,  consisting  of  coal,  coke, 
oil,  etc.,  amoanted  to  |940,516. 

Six  hondred  and  nineteen  vessels,  with  an  aggregate  tonnage  of  431,270  tons,  en- 
tered, and  660  vessels  with  an  aggregate  tonnage  of  4S3,012  tons,  cleared,  during  the 
fiacal  year  ending  June  30,  1887. 

The  largest  cargo  of  vessels  entering  or  clearing  was  2,635  tons  of  coal,  and  the 
deepest  draught  was  16tV  f<^®^* 

Money  statement. 

Amoont  appropriated  by  act  approved  August  5,  1886 |30, 000. 00 

July  1. 18d7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstonding  July  1,  1886 $7,727.36 

July  1,  1887,  outstanding  liabilities 3,215.06 

10,942.4> 

July  1,  1887,  amount  available 19,057.58 

{Amount  (eetimated)  req uired  for  completion  of  existing  project 50, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  50, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab$traei  ofpropOMh  for  drtdging  10,000  cubio  yards,  mare  or  less,  from  channel  of  Ashta- 
bula Harbor,  Ohio. 

[Beeeived  and  opeaad  by  "MsA.  L.  Cooper  Ovenium,  Corps  of  Engineers,  st  11  o'clock  a.  m.  Friday,  Sep* 

tember  3, 1880,  under  adverUBOinent  dated  Augost  18. 1880.] 


Vol 


1 
2 
3 

4 


Price  bid    per  oobic 


Name  and  address  of  bidder. 


L.  P.  A  J.  ▲.  Smith,  Clevehuid,  Ohio 

JstDea  BooBiey*  Toledo.  Ohio 

Wmiam  J.  Stukweather,  Cleveland,  Ohio. 
Staiig  ft  Oillmote,  Lorain.  Ohio  U 


S^ 

h 

5  • 

Psi" 

Cents. 

Oentt. 

•29 

t:29 

n 

§33 
§30 

-2 


CsnU. 
*33 


*8oow  aeaanienent. 

t  Ijoweat  bid  for  dredging  fh>m  bar  on  basis  of  place  maasarement. 


i  Place  meaaaremeut. 
Seow  or  place  measurement. 
Lowest  bid  for  the  Inside  work  on  bads  of  place  measorement. 
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LrLrlS- 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

No  work  has  been  done  at  this  harbor  during  the  last  five  fiscal  year» 
ending  Jane  30,  1887.  None  is  contemplated  this  season^  as  there  ait 
no  fnnds  available. 

Theprojectfortheimprovement  of  this  harbor  was  adopted  in  1829,  aud 
the  bar  at  the  month  of  Gonneant  Creek  was  dry  at  low  stages  of  water 
when  the  original  improvements  were  commenced.  Operations  wer^ 
carried  on  during  the  years  of  1829  to  1832,  and  from  1836  to  1838,  in- 
clusive, which  comprised  the  construction  of  piers  125  feet  apart  ran- 
uing  out  from  shore  to  a  depth  of  12  feet  of  water  in  the  lake,  and  dredg- 
ing. The  design  was  to  aiibrd  a  depth  of  12  feet  of  water  through  tfat 
bar  and  into  Gonneant  Greek,  the  harbor  of  Gouueaut. 

Works  of  improvement  have  progressed  with  more  or  less  interrup- 
tions and  suspensions,  no  work  having  been  done  from  1832  to  1836,  and 
from  1839  to  1844,  from  1845  to  1852,  from  1852  to  1866,  none  in  1SS5 
and  1886,  and  none  during  the  present  fiscal  3'ear. 

The  best  channel  depth  ever  obtained  at  the  entrance  was  ouly  11 
feet,  the  more  usual  depth  being  from  8  to  9  feet,  and  the  commerce  of 
the  port  has  always  been  trifling.  We  may,  therefore,  say  the  bope» 
entertained  for  this  harbor,  when  its  improvement  was  undertaken, 
have  never  been  realized. 

It  has  been  recommended  that  improvements  should  be  made  at  this 
harbor  as  follows : 

RenewiDg  800  feet  of  old  east  pier  at  $30  per  foot ^4,0(K 

ReboildiDg  790  feet  of  superstracturei  west  pier,  at  $10  per  foot 7,^ 

ContlDgencies,  10  per  cent 3,190 

Total ! : 35,(» 

I  have  nothing  to  add  to  this  recommendation.  Indeed,  it  seems  t» 
me  that  unless  the  facilities  for  transportation  by  land  to  and  from  this 
harbor  should  be  materially  augmented,  any  outlay  for  the  improve- 
ment of  the  harbor  is  injudicious.  Gonsiderable  sums  have  been  ex- 
pended during  the  last  fifty  years  in  preserving  the  harbor  and  its  im- 
provements without  drawing  private  or  incorporate  enterprise  in  iu 
direction ;  therefore  the  harbor  must  be  regarded  by  citizens  ajji  of 
questionable  advantage  as  a  commercial  outlet  to  and  from  the  lake. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  tlxr 
present  fiscal  year  was  $112,629.39,  all  of  which  has  been  expended. 

The  estimated  cost  of  completing  the  existing  project  is  $35,O90« 
which  amount  could  be  expended  during  the  fiscal  year  ending  June 
30, 1889,  for  objects  in  accordance  with  the  estimate  quoted. 

As  the  river  and  harbor  bill,  approved  August  5, 1886,  made  no  ap- 
propriation of  funds  for  this  harbor,  no  work  was  practicable,  and  tbe 
piers  and  revetment  have  still  further  deteriorated.  The  piers  are  in 
very  bad  condition,  breaches  having  been  make  in  both  so  that  the 
stream  now  finds  an  outlet  through  the  east  pier,  causing  a  bar  near 
entrance  of  piers. 

Unless  some  considerable  expenditure  is  soon  made  for  the  repair  of 
the  piers  they  will  be  entirely  destroyed. 

CoDneant  is  in  the  oollection  district  of  Cuyahoga,  Ohio.  There  was  a  tixeil  white 
light  of  the  sixth  order  at  the  end  of  the  west  pier.  Fort  Porter,  New  York,  IfB 
miles  distant,  is  the  nearest  work  of  defense.  The  light  has  been  moved  op  on  to  the 
hank  on  account  of  the  dilapidated  condition  of  tbe  pier. 
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The  amount  of  revenne  collected  daring  the  eleven  months  ending  May  31,  1385, 

as  $15.95. 

The  Tftlne  of  imports  during  the  eleven  months  ending  May  31,  1885,  was  $80,  and 
of  the  exports  $1S^. 

Ten  TesselSy  with  an  affs^gate  tonnage  of  360  tons,  entered,  and  twelve  vessels,  with 
an  agi^regate  tonnage  of  3d5  tons,  cleared  daring  eleven  months  ending  May  31, 1885. 

The  deepest  draught  of  the  vessels  enterine  or  clearing  was  6^  feet. 

There  have  heen  no  commercial  reports  for  the  fiscal  years  1886-^87.  The  ex- 
4lepaty  collector  reports  that  the  collector's  office  was  abolished  August  10,  1885. 

Money  statement. 

r  Amount  (estimated)  required  for  completion  of  existing  project $35, 090. 00 

J  Amount  that  can  he  profitably  expended  in  fiscal  year  endinff  J  une  30, 1889    35, 090. 00 
\  Sabmitted  in  compliance  with  requirements  of  sections  S  of  river  and 
t    harbor  acts  of  1866  and  1867. 


STATEHKNT    OF    STATISTICS  A17D    INFORMATION    RBLATINQ    TO    CONNKAUT    HARBOR, 

OHIO. 

[PreMred  in  compUanoe  with  oiroolar  letters  from  the  oflBce  of  the  Chief  of  Bngineecs,  XT.  &  A.,  dated 

August  10. 1886,  and  April  4. 1887.] 

Amount  expended  on  the  Improvement  to  June  30,  1887 $112, 639. 39 

Estimated  amount  required  to  comi^lete  the  improvement 35, 090. 00 

Approximate  annual  cost  of  preserving  and  maintaining .2, 000. 00 

The  available  depth  for  navigation  in  1829,  when  work  of  improvement  was  begun, 
was  2  feet. 

No  commerce  at  that  time. 

The  available  depth  for  navigation  is  now  7  feet. 

The  commerce  for  the  eleven  months  ending  May  31, 1885,  is  given  in  the  following, 
no  report  having  been  received  from  this  port  of  later  date.  The  ex-deputy  collector 
of  customs  writes  that  the  office  for  collection  of  customs,  etc.,  was  abolished  Adgnst 
10,  1885. 

Amount  of  revenue  collected $15.95 

The  value  of  the  imports  was .- 80. 00 

The  value  of  the  exports 125.00 

Ten  vessels,  with  an  aggregate  tonnage  of  360  tons,  entered,  and  twelve  vessels,  with 
an  aggregate  tonnage  of  395  tons,  cleared. 

The  deepest  draught  of  any  vessel  entering  or  clearing  the  harbor  was  6i  feet. 

The  work  of  improvement  thus  far  executed  has  had  no  effect  on.  rates  of  freight 
ikud  insurance.    There  is  no  railroad  reaching  this  harbor. 

By  the  completion  of  the  proposed  Improvement  commerce  would  be  benefited  only 
to  the  extent  of  an  improved  channel  of  entrance,  but  it  would  not  be  liable  to  attract 
additional  commerce  to  the  harbor.  The  community  would  be  indirectly  benefited 
by  the  expenditure  and  by  a  better  harbor. 


L  L  14. 


PRELIMINARY  EXAMINATION  OF  THE   CHAGRIN   RIVER   (OHIO)    AT  ITS 

MOUTH. 

United  States  Engineer  Office, 

Cleveland^  OhiOy  November  — ,  1886. 

Qenebal  :  In  compliance  with  circular  letters  from  the  office  of  the 
Chief  of  Engineers,  dated  Washinf^ton,  D.  O.,  September  27  and  Octo- 
ber 28, 1886,  respectively,  I  have  the  honor  to  submit  the  following  report 
of  "preliminary  examination"  on  the  "examination  or  survey  or  both" 
of  the  Chagrin  Biver  at  its  mouth,  as  provided  for  in  section  6  of  the 
river  and  harbor  act  of  August  5, 1886. 


,• 
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It  is  assumed  tbat  the  object  of  the  sarvey  or  examination  reqaired 
is  with  a  view  toconstraction  of  a  harbor  at  the  mouth  of  the  river,  for 
the  benefit  of  the  adjacent  country  and  possibly  for  a  harbor  of  refuge. 

From  inquiry,  from  investigation  of  records,  and  from  personal  ex- 
amination of  the  Chagrin  Eiver  from  Willoughby,  Ohio,  to  its  moatiu 
I  respectfully  submit  the  following : 

The  Chagrin  River  rises  in  Geauga  County,  Ohio,  and,  flowing  north  for 
a  distance  of  about  30  miles,  empties  into  Lake  Erie  about  2^  miles  north 
of  the  town  of  Willoughby,  Ohio,  about  10  miles  west  of  the  harbor  ai 
Fairport,  Ohio  (mouth  of  Grand  Eiver),  and  about  20  miles  eastof  tbe  hai- 
bor  of  Cleveland,  Ohio.  Between  Willoughby  and  the  lake  the  atreas 
is  very  shallow  until  a  point  about  1  mile  from  the  lake  is  reach^L 
where  it  presents  a  width  of  110  feet  and  a  depth  of  7  feet.  Hert 
it  divides  into  two  nearly  equal  branches,  and  the  channel  nataralk 
shoals  immediately  in  both.  The  east  branch  is  the  principal,  and  the 
west  has  heretofore  been  cut  off  by  a  pile  dike,  which  is  now  iu  a  dilap- 
idated condition.  At  this  dike  the  depth  in  both  channels  is  from  1  to 
4  feet,  and  it  very  gradually  increases  to  10  feet  as  we  descend  the 
stream,  with  an  occasional  pool  presenting  a  greater  depth  until  a  point 
is  reached  about  400  feet  from  the  lake  beach.  Here  both  braocho 
unite  and  form  a  ]K)o1  with  a  maximum  depth  of  18  feet.  This  is,  how- 
ever, almost  entirely  cut  off  from  the  lake,  the  sand  beach  having 
formed  wiih  a  width  of  from  25  to  100  feet,  and  the  river  discharging 
through  a  constantly  shifting  opening,  at  present  about  30  feet  wide* 
with  a  depth  of  from  1  to  2  feet. 

At  present  there  is  no  commerce,  and  there  is  no  harbor  of  any  sort 
It  is  possible  that  if  a  harbor  were  constructed  that  commerce  might 
follow;  but,  with  the  large  city  of  Cleveland  only  20  miles  to  the  west 
Fairport  with  its  lines  of  railroad  only  10  miles  to  the  east,  and  tbe 
Lake  Bhore  Eailroad  connecting  all  these,  it  is  doubtful  if  any  consid- 
erable amount  of  commerce  would  ever  be  attracted  to  the  mouth  of  the 
Chagrin  Eiver  even  if  it  were  made  accessible  to  lake  commerce. 

Attention  is  invited,  in  connection  with  this  report,  to  report  of  Maj. 
John  M.  Wilson,  Corps  of  Engineers,  dated  September  24, 1880,  upoa 
a  survey  of  Chagrin  Eiver,  Ohio,  made  in  compliance  with  act  of  Con- 
gress approved  June  14,  1880,  some  portions  of  which  I  have  quoted 
herein.  In  that  report  the  approximate  cost  for  a  harbor  at  mouth  of 
Chagrin  Eiver  is  estimated  at  $200,420,  an  expenditure  entirely  dis- 
proportioned  with  the  probable  commerce  of  the  country  a<]yacent  to  tbe 
mouth  of  Chagrin  Eiver.  Situated  as  it  is,  so  near  to  the  harbors  of 
Cleveland  and  Fairport,  where  vessels  drawing  16  feet  of  water  can  en- 
ter at  all  times,  and  with  a  harbor  of  refuge  three-fourths  completed  at 
Cleveland,  Ohio,  I  am  of  the  opinion  that  the  mouth  of  Chagrin  Eiver 
is  not  worthy  of  improvement  and  that  the  demands  of  commerce,  either 
present  or  prospective,  do  not  call  for  the  construction  of  a  harbor  at 
the  locality  mentioned. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 
•  Major  of  Engineers. 

The  Chief  of  Engineers,  IT.  S.  A. 
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L  L  15. 

PRELIMINARY  EXAMINATION  OP  SANDUSKY  HARBOR,  OHIO,  WITH  A 
VIEW  TO  A  STRAIGHT  CHANNEL  FROM  THE  NORTH  END  OF  CEDAR 
POINT  TO  THE  EAST  END  OP  THE  EXISTING  CHANNEL  IN  FRONT  OF 
THE  CITY. 

United  States  Engineer  Office, 

Cleveland^  OhiOj  November  8,  1886. 

General  :  In  compliance  with  circular  letters  from  the  office  of  the 
Chief  of  Engineers,  dated  Washington,  D.  C,  September  27,  and  Octo- 
ber 28, 1886,  respectively,  I  have  the  honor  to  submit  the  following  re- 
port of  **  preliminary  examination  ^  for  survey  in  "  Sandusky  Harbor  with 
a  view  to  a  straight  channel  from  the  north  end  of  Cedar  Point  to  the 
east  end  of  the  existing  channel  in  front  of  the  city"  of  Sandusky, 
Ohio,  as  provided  for  in  section  6  of  the  river  and  harbor  act  of  August 

5,1886. 

•  •  •  '    •  •  •  «  * 

In  compliance  with  instructions  in  letters  above  mentioned,  I  made  a 
personal  ex^imination  of  the  line  indicated;  I  also  communicated  with  a 
namber  of  parties  in  Sandusky,  Ohio,  who  were  interested  in  the  com- 
merce of  that  city  and  who  had  been  instrumental  in  having  the  survey 
ordered  by  Congress.  They  gave  me  full  information  as  to  the  object 
of  the  sarvey  and  showed  me  a  copy  of  a  report  with  maps,  plans,  and 
estimates  which  they  had  submitted  to  the  Committee  on  Kivers  and 
Harbors  of  the  House  of  Bepresentatives  when  advocating  the  survey. 

They  also  had  prepared  at  my  request  a  statement  showing  in  part 
the  commerce  of  Sandusky  during  the  past  five  years. 

•  •••••• 

From  the  preliminary  examinations  made  and  from  information  gained 
I  am  inclined  to  concur  in  the  views  of  those  who  advocate  a  straight 
channel,  and  am,  therefore,  of  the  opinion  that  the  proposed  straight 
channel  is  worthy  of  improvement  from  facts  and  reasons  given  above, 
and  that  it  is  called  for  from  the  present  and  prospective  demands  of 
commerce  as  shown  by  statistics. 

The  rapid  growth  of  the  commerce  of  Sandusky  is  clearly  shown  in 
the  report  submitted  by  the  collector  of  customs,  Mr.  Finch,  a  copy  of 
which  is  inclosed  herewith.  From  this  report  it  will  be  seen  that  in 
five  years  the  imports  of  ore  at  this  harbor  increased  from  49,000  tons 
to  144,000  tons,  and  the  shipments  of  coal  have  increased  from  69,800 
tons  to  117,700  tons,  and  that  shipments  of  grain  are  also  increasing 
rapidly. 

Sandusky  City  Harbor  is  in  the  coUection  district  of  Sandusky,  Ohio.  Thore  is  a 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range 
lights  within  the  bay.    Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

The  amount  of  revenne  coUeoked  daring  eleven  months  ending  May  31,  1886,  was 

The  Talue  of  foreign  imports  was  $40,693.8o,  and  of  the  foreign  exports  $47^957. 

The  imports  consisted  of  fresh  and  salt  fish,  wood,  cattle,  furs,  and  sundry  items. 

The  exports  consisted  of  coal,  lumber,  rope,  and  twine. 

Eleven  hundred  and  sixty -nine  vessels,  witli  an  aggregate  tonnage  of  218,130  tons, 
entered,  and  1,180  vtsssels,  with  an  aggregate  tonnage  of  229,553  tons,  cleared  during 
eleven  months  ending  May  31,  If^. 

The  largest  cargo  tnat  entered  was  1,954  tons  of  iron  ore ;  the  largest  cargo  that 
cleared  was  2, 150  tons  of  coal. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  4  inches. 
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The  collector  of  castoms,  in  submitting  his  report,  writes : 

The  character  of  basinesa  to  and  from  this  port  is  constantly  changing  from  aufl 
to  large  TesseU,  which  fact  is  clearly  illnstrated  by, a  comparison  of  the  receipts i< 
iron  ore  for  the  past  three  years,  as  follows :  Iron  ore  received  in  1883,  58«8SS5  tOH. 
in  1884,  106,540  tons;  and  in  1885,  143,180  tons.  These  figures  place  Sandoaky  thiii 
in  rank,  so  far  as  ore  receipts  are  concerned,  of  all  Lake  Erie  ports.  The  ahipmcBii 
of  coal  for  eleven  months  ending  May  31, 1885,  were  31,874  tons,  and  the  shipmegs 
of  coal  for  eleven  months  ending  May  31,  188(5,  were  109,662  tons.  With  a  dof. 
straight  channel  from  lake  to  channel  in  front  of  the  city  docks  the  bossness  of  the 
port  wonld  largely  increase  and  the  vessel  interest  be  greatly  benefited. 

At  present  the  largest  vessel  muning  from  Sandusky  has  a  capadty 
of  2,150  tons,  and  when  so  loaded  will  draw  15^  feet  of  water. 

The  prosp^ts  for  the  rapid  increase  of  the  commeroe  of  Sandaskr 
are  most  flattering^  and  the  advantages  of  a  '^  straight  channel"  witk 
depth  of  16  to  17  feet  at  low  water  can  hardly  be  estimated. 

In  farther  compliance  with  terms  of  circular  letter  from  the  Chief  tf 
Engineers,  dated  October  28, 1886, 1  have  respectfully  to  sabmit  an  es- 
timate of  9550  as  the  cost  of  the  survey. 

•  •••••  • 

Very  respectfully,  your  obedieut  servant, 

L.  CoopEE  Overman, 

Major  of  H^ngineen. 
The  Chief  of  Engineers,  U.  S.  A. 


survey  of  sandusky  harbor,  ohio,  with  a  view  to  a  straight 
channel  from  the  north  end  op  cedar  point  to  the  eafit 
end  of  the  existing  channel  in  front  of  the  city. 

United  States  Engineer  Office, 

Cleveland,  OhiOj  February  2,  1887. 

General  :  I  have  the  honor  to  transmit  herewith,  in  separate  paci 
age,  a  chart*  (tracing)  of  a  povtion  of  Sandusky  Bay,  Ohio,  together 
with  profiles!  (tracing)  along  line  of  proposed  new  channel,  and  to  sab- 
mit the  following  report  of  a  survey  made  in  accordance  with  act  of 
Congress  approved  August  5, 1886  : 

The  port  of  Sandusky,  Ohio,  is  situated  on  Sandusky  Bay,  which  bar 
empties  into  Lake  Erie  about  40  miles  from  the  western  end  of  the  lake- 
Sandusky  Bay  is  a  natural  harbor, containing  an  area  of  about  22^  miles, 
with  a  depth  of  from  8  to  12  feet.  It  is  protected  on  the  north  and  north- 
west b}"  a  narrow  peninsula,  and  on  the  east  by  another  point  of  land 
known  as  Cedar  Point.  Sandusky  Biver  is  the  only  stream  of  any  siie 
which  empties  into  the  bay,  which  it  does  at  its  southwest  extremitt, 
some  14^  miles  from  Cedar  Point. 

The  channel  by  which  vessels  reach  Sandusky  City  docks  is  the  re- 
sult of  plan  for  improvement  adopted  in  1864,  which  plan  has  been 
amended  from  time  to  time,  until  now  it  provides  for  dredging  aod 
maintaining  a  channel  through  the  bar  outside  of  Cedar  Point  aod 
through  the  bay  to  within  50  feet  of  the  line  of  the  city  docks,  andthea 
parallel  to  the  line  of  docks.  The  channel  through  the  bar  and  bay  to 
be  200  feet  wide,  while  that  pai'allel  to  the  docks  is  100  feet  wide;  asd 
all  to  have  a  depth^of  15  feet. 

*Omitted.    Printed  in  Senate  Ex.  Doc.  No.  78,  Forty-ninth  Congreas,  second  Mf* 
si  on. 
tNot  printed. 
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By  this  channel  it  is  nearly  4^  miles  from  deep  water  of  the  lake  to 
eity  docks. 

This  route  was  selected  for  improvement  in  1864,  when  the  commerce 
of  Sandasky  was  small  as  compared  with  its  present  commerce^  whilst 
the  commerce  of  Sandnsky  Biver  was  sufficiently  large  at  that  time  to 
infloence  the  route  selected  for  improvement,  and  when  lake  vessels  did 
not  require  over  13  feet  channel  depth. 

It  was  the  route  at  that  date  which  could  be  improved  for  the  least 
expenditure  of  funds  and  promised  the  earliest  relief  to  the  commerce 
which  entered  the  bay.  For  some  years  past,  however,  much  objection 
has  been  made  to  the  existing  channel.  It  is  crooked  and  difficult  for 
vessels  to  navigate,  and  requires  three  sets  of  range-beacons  to  enable 
a  vessel  to  follow  it.  The  want  of  sufficient  depth  is  also  complained 
of.  In  1882  an  increase  of  channel  depth  to  16  feet  was  recommended 
by  the  engineer  in  charge,  and  an  estimate  of  $61,000  submitted  for  the 
additional  dredging  required ;  bnt  since  this  latter  date  the  commerce 
of  Sandnsky  has  increased  so  rapidly,  and  the  increased  and  increasing 
draught  of  lake  vessels  make  17  feet  depth  of  channel  necessary.  This 
pddiUonal  depth  will  cost  at  least  $50,000  more^  making  a  total  of 
$111,000  necessary  to  make  the  existing  channel  of  adequate  depth  for 
present  demands  of  commerce. 

As  the  commerce  of  Sandusky  City  grew  in  importance,  the  question 
as  to  the  best  line  for  the  portion  of  the  channel  through  Sandusky  Bay 
(i. «.,  inside  of  Cedar  Point)  was  discussed,  and  especially  so  of  late 
years.  As  far  back  as  1873  the  straightening  of  the  route  by  cutting  a 
new  channel  through  -^^  Horse  Shoe  Shoal,''  or  the  middle-ground,  was 
reported  upon  by  the  then  engineer  in  charge. 

This  question  has  not  ceased  to  be  agitated  by  the  citizens  of  San- 
dusky, and,  with  the  knowledge  that  additional  appropriation  would  be 
necessary  for  the  increased  depth  required,  they  had  an  examination 
made  at  their  own  expense  in  the  fall  of  1884  to  determine  the  approx- 
imate cost  of  straightening  the  present  channel  by  cutting  through  the 
'^ middle-ground,"  thereby  making  a  direct  route  from  the  city  docks  to 
Cedar  Point 

The  examination  developed  the  fact  that  a  very  favorable  line  existed 
for  such  a  direct  route  and  with  comparatively  little  cutting  to  make  17 
feet  depth.  A  committee  of  the  citizens  of  Sandusky  presented  the 
matter  to  Congress  during  the  session  of  1885,  but  the  failure  to  pass  a 
river  and  harbor  bill  that  year  prevented  any  definite  action  being 
taken. 

The  effort  was  renewed  in  1886,  and  resulted  in  a  survey  being  author- 
ized by  act  of  Congress  approved  August  5, 1886.  The  act  provides  for 
an  examination  or  survey  and  the  cost  of  improvement  to  be  estimated 
at  "Sandnsky  Harbor  with  a  view  to  a  straight  channel  from  the  north 
end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  firont  of 
the  city .» 

In  compliance  with  instructions  from  the  Office  of  the  Chief  of  Engi- 
neers, United  States  Army,  dated  September  27  and  October  28, 1886, 1 
made  a  preliminary  examination  of  the  proposed  line,  and  under  date 
of  November  8, 1886, 1  submitted  a  report  of  said  personal  examination, 
^ith  estimate  of  cost  of  a  survey,  in  which  report  I  recommended  "the 
project  worthy  of  improvement,  and  that  it  was  called  for  by  the  pres- 
ent and  prospective  demands  of  the  commerce  of  Sandusky.'' 

The  report  was  approved  and  the  survey  ordered  to  be  made.  A  field 
party  under  charge  of  B.  H.  Colby,  assistant  engineer,  made  the  survey 
from  the  BUT&ice  of  the  ice  which  then  covered  &e  bay.    The  work  was 
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done  with  accaracy  and  dispatch,  and  Mr.  Colby  displayed  commend- 
able energy  and  push  in  the  work  under  his  charge. 

The  route  for  the  proposed  straight  channel  being  so  definitely  desig- 
nated in  the  act  authorizing  the  survey,  it  was  only  necessary  to  locate 
the  line  to  make  the  required  soundings,  and  to  make  an  examinatio& 
of  the  character  of  the  bottom  through  which  the  cutting  would  haveti 
be  made,  to  enable  the  ^^ estimate  of  cost  of  improvement"  to  bede 
termined.  The  line  was  found  to  be  9,465  feet  in  length,  and  joins  the 
existing  channel  outside  of  Cedar  Point  by  an  easy  curve  and  uuitcs 
with  the  channel  in  front  of  city  docks  by  an  easy  curve.  The  survey 
demonstrated  a  very  favorable  line,  with  comparatively  small  amoaot 
ef  cutting  to  make  a  channel  with  17  feet  depth. 

About  25,000  soundings  were  taken  and  75  borings  were  made.  Tbe 
maximum  cut  to  gain  17  feet  was  12.4  feet,  the  minimum  cut  4.4  feet,  tbe 
average  cut  being  7.1  feet. 

The  boriugs  to  determine  the  character  of  the  materials  were  madeti 
18  feet  below  the  6urf^,ce  of  the  water,  and  indicated  that  (beginning  a! 
the  east  end  of  the  channel  parallel  to  the  city  docks)  for  the  tirst  3,501} 
feet  of  tbe  route  the  material  was  mud  overlyiog  a  clay  bottom — the  clay 
appearing  at  about  10  feet  below  surface  of  water — beyond  this  no  day 
was  foand  at  a  depth  of  18  feet  or  less  ^  for  the  next  1,000  feet  mud  ouly 
was  found ;  then  a  mixture  of  mud  and  sand  for  the  next  2,000  feei 
At  0,450  feet  from  the  beginning  point  a  bed  of  quicksand  was  struck 
at  a  depth  of  17  feet,  with  coarse  sand  overlying  it  and  mud  benea& 
The  bed  varied  in  thickness  from  1  foot  to  6i  feet,  extending  the  remaic- 
der  of  the  route,  and  for  full  width  for  which  borings  were  carried,  vii 
260  feet.  The  mud  was  found  under  it  in  all  places  at  from  IG  to  17  fe^ 
below  water-surface.  The  bed  of  quicksand  gave  indications  of  ending 
at  tlie  deep  hole  near  Cedar  Point,  in  which  a  depth  of  from  18  to  i 
feet  exists. 

The  material  along  the  entire  line  is,  therefore,  favorable  for  ea^ 
dredging. 

An  examination  of  the  tracings  submitted  with  this  repart  shows  tk 
great  advantage,  both  in  directness  and  lengthy  of  the  proposed  nef 
route,  the  saving  in  distance  from  th«  city  docks  to  Cedar  Point  beinf 
6,070  feet  in  15,540  feet,  or  nearly  40  per  cent. 

As  the  proposed  route  is  a  direct  channel,  all  the  disadvantages  t9 
navigation  resulting  from  "turns"  and  "bends"  will  be  obviated,  ai^ 
being  a  straight  channel,  the  liability  to  fill  in  during  the  winter  aod 
spring  will  be  very  much  less.  The  anntuil  amount  of  dredging  for 
maintenance  will  therefore  be  much  less,  and  the  line  a  shorter  onets 
maintain.  Being  well  protected  on  the  east  side  by  Cedar  Point,  th 
unprotected  cut  will  not  be  so  liable  to  damage  from  storm,  especially 
from  northeast  gales.  The  new  route  from  Cedar  Point  into  the  dtj 
docks  will  require  but  one  set  of  range  marks  for  vessels  to  navigate  ii. 
and  one  of  these  it  will  have  already  prepared  in  the  city  clock-towex. 
a  well-defined^  permanent,  and  visible  beacon  by  day  or  night,  in  direct 
range  of  the  proposed  channel. 

With  regard  to  "liability  to  fillt"  The  new  route  has  equal  if  ntf 
superior  advantages  over  the  existing  one. 

There  are  two  well-defined  currents  in  Sandusky  Bay,  produced  ii 
part  from  the  outflow  from  Sandusky  Biver.  One  sweeps  along  in  firoBt 
of  the  city  docks  and  enters  the  lake  by  the  eastern  channel  (eaat  d 
^^the  middle  ground  ^^).  The  other  passes  the  south  of  Johnson's  Island 
and  enters  the  lake  by  the  west  channel..  Between  these  two  channels 
lies  the  "Horse  Shoe  Shoal" or  middle  ground. 
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As  the  proposed  new  channel  follows  very  nearly  the  rente  of  the 
eastern  currmUj  it  is  expected  that  said  current  will  aid  materially  in 
maintaining  the  depth  of  channel  along  the  new  route  after  it  has  once 
been  obtained. 

Tlierefore,  while  I  believe  that  any  unprotected  channel  through  San- 
dusky Bay  will  gradually  fill  up  without  annual  dredging,  it  is  thought 
that  the  proposed  straight  channel  will  be  as  little  liable  so  to  do  as  any 
other,  for  reasons  already  stated. 

Hence  the  question  of  protecting  the  channel,  which  may  ultimately 
have  to  be  done,  does  not  enter  into  this  discussion,  since  it  is  a  detri- 
mental factor  in  the  existing  route  and  in  all  routes,  but  when  coDsid* 
ering  this  factor  the  shortest  route  must  have  the  advantage. 

Further,  the  protection  of  the  cut  should  not  be  decided  until  actual 
resnlts  shall  determine  the  annual  cost  to  maintain  the  unprotected  cut 
by  dredging  and  what  kind  and  how  much  is  needed,  as  it  is  thought 
that  a  percentage  as  low  as  3  per  cent  on  the  cost  of  any  method  of 
pioteetion  will  i>ay  for  the  annaal  cost  of  dredging. 

To  make  a  channel  200  feet  wide  at  bottom  and  17  feet  deep  at  low 
water  along  the  route  designated",  which  dimensions  for  the  channel 
are  the  least  that  will  accommodate  the  commerce  of  Sandusky,  the  fol-' 
lowing  estimate  is  submitted. 

Sxcuraiion^  removal,  and  deposit  of  538,000  cubic  yards  of  material,  measured 
in  place  (of  which  6  per  cent,  approximately  is  clay,  56  per  cent,  approxi- 
inatoly  mud  or  mud  and  sand  mixed,  22  per  cent,  approximately  sand,  15 
per  cent,  approximately  quicksand),  or  say  628,000  cubic  yards,  scow  meas- 
nrement,  at  14  cents  per  cubic  yard $87, 920 

Contingent  expenses,  say  10  per  cent 8,792 

Total 96,712 

The  rate  (of  14  cents)  is  deemed  adequate,  since  the  dredges  when  at 
work  for  nearly  the  entire  length  of  the  line,  will  be  protected  from 
severe  northeasterly  gales  by  Cedar  Point ;  the  material  to  be  removed 
is  favorable  for  dredge  work,  and  the  average  face  of  the  cut  a  good 
one  for  such  work.  Further,  the  rate  for  dredging  in  Sandusky  Bay  of 
late  years  for  much  less  favorable  work,  more  exposed  and  in  small 
amounts,  has  been  only  15  cents. 

As  the  proposed  straight  channel  has  many  advantages  over  the  ex- 
isting route,  the  only  remaining  objection  to  making  a  change  will  be 
the  question  of  expense.  To  complete  the  project  for  existing  channel 
it  is  estimated  that  $10,000  will  be  required  for  the  part  firom  Cedar 
Point  to  city  docks :  and  to  give  17  feet  depth  to  said  part  of  the  chan- 
nel will  require  at  least  $40,000  of  the  $111,000  heretofore  shown  as 
neoesdary  for  the  entire  length  of  the  channel. 

We  have  therefore  an  estimate  of  $50,000  required  to  secure  17  feet 
depth  and  otherwise  complete  the  existing  channel  from  city  docks  to 
Cedar  Point  in  accordance  with  plans  recommended,  admitting  the  ne- 
csessity  of  the  work. 

The  cost  to  make  the  new  channel  from  city  docks  to  Cedar  Point 
will  be,  then,  the  difference  between  $50,000  and  $96,712,  viz,  $46,712; 
a  small  amount  when  the  advantages  of  the  proposed  new  route  are 
considered. 

If  the  work  along  the  proposed  new  route  be  undertaken  and  a  chan- 
nel 200  feet  wide  at  bottom  and  17  £eet  deep  at  low  water  be  provided 
for^  the  same  could  be  readily  done  in  one  season,  if  the  whole  amount 
estimated  as  necessary,  viz,  $96,712,  be  appropriated  in  one  allotment, 
which  would  enable  the  work  to  be  contracted  for  on  favorable  terms, 
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and  farther  work  on  the  existing  channel,  inside  of  Cedar  Point,  oooU 
be  dispensed  with.  Farther,  I  am  of  the  opinion  that  after  said  net 
channel  is  completed  it  can  be  maintained  by  dredging  at  an  annml 
cost  of,  say,  $5,000. 

The  following  interesting  statistics  in  regard  to  the  commerce  of  Sas- 
dasky  are  sabmitted.  They  were  kindly  famished  me  by  Mr.  John  J. 
Finch,  collector  of  easterns,  Sandasky,  Ohio: 

Amonnt  of  revenue  collected  daring,  the  calendar  year  1886,  $4,629.10. 

Value  of  imports,  consuBting  chiefly  of  fish,  round  timber,  and  wood,  $40,231.^ 

Value  of  exports,  consisting  chiefly  of  coal,  grain,  rope,  and  breadatuffs,  |£22,03i 

Nine  hundred  and  eighty-four  vessels,  with  an  aggr^ate  tonnage  of  5237,461  tou 
entered,  and  990  vessek,  with  an  aggregate  tonnage  ox  242,112  tons,  cleared,  doiisj 
the  calendar  year  ISHG. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  8  inchea. 

The  largest  cargo  entering  th^  port  was  2,589  gross  tons  (iron  ore),  carried  by  tb 
steamer  unoko^  draught  14  feet  10  inches. 

jUnong  the  vessels  entering  the  port  during  the  calendar  year  1886  were  the  foUof- 
ing: 

Steamer  Nebraska,  car^o  1,500  tons  flour,  draught  14  feet  10  inches;  schooner  iiifa 
Shawt  carffo  1,738  tons  iron  ore,  draught  15  feet  8  inches ;  steamer  Ifo^aelic,  cup 
2,086  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Specular,  cargo  3,100  tons  im 
ore,  draught  14  f«^et  10  inches ;  steamer  Onoko,  cargo  2,589  tons  iron  ore,  draui^ht  H 
feet  10  inches ;  steamer  OkiOf  cargo  1,210  tons  iron  ore.  draught  15  feet  3  ineba; 
steamer  Jamea  Pickarda,  cargo  1,708  tons  iron  ore,  draught  14  feet  10  inches ;  schooK 
Couehy  cargo  1,516  tons  iron  ore,  draught  15  feet  4  inches :  schooner  8u»a%  Peek,  ettp 
1,872  tons  iron  ore,  draught  14  feet  10  inches;  steamer  CAkAoIhi,  cargo  1,934  tons  in 
ore,  draught  15  feet ;  steamer  Nebrtuka,  cargo  1,000  tons  copper  and  500  tons  pig-im 

Among  the  vessels  clearing  were  the  following : 

Schooner  John  Shaw,  cargo  1,856  tons  coal,  draught  15  feet  8  inches;  schooner  I 
A,  Kenty  cargo  1,600  tons  coal,  draught  15  feet  6  inches ;  steamer  OhiOy  cargo  1,SI!I 
tons  coal,  draught  15  feet  3  inches. 

The  foregoing  is  a  partial  statement  of  the  business  of  the  port  with  ports  ontsa 
of  this  district ;  is  partial  only  for  the  reason  that  many  large  and  heavily-laden  t» 
sels  clear  for  ports  beyond  this  port,  enter  here,  discharge  and  receive  f reiffht  with- 
out making  &ny  report  to  the  custom-house  whatever.  Notably  among  such  are  lii 
''Anchor  Line^'  steamers,  which  clear  from  Buflalo,K.  Y.,  through  to  Chicago,  BI: 
one  of  said  steamers  coming  usually  into  this  port  two  or  three  times  a  week  throag^ 
out  the  season. 

1  also  append  hereto  an  incomplete  statement,  but  comprising  the  greater  pan  i 
the  business  of  this  port  with  the  ports  within  this  district ;  the  same  being  lais^ 
with  the  islands  in  the  district,  and  consequently  not  reported  to  the  custom-booa 
which  is  compiled  from  written  statements  furnished  at  my  request  by  the  owoa 
and  managers  of  the  vessels  engaged  principally  in  such  traffic,  and  is  as  follows: 

Number  of  vessels  entered  from  ports  or  places  within  the  district,  1,514 ;  toniufi 
of  same,  158,977  tons. 

Number  of  vessels  cleared  for  ports  or  places  within  the  district,  1,506;  tonnage^ 
same,  158,401  tons. 

Number  of  tons  of  freight  carried  by  the  aboveHDOientioned  vessels  daring  the  jtf 
1886, 106,399  tons. 

Number  of  passengers  carried  by  such  only  of  the  foregoing  vessels  as  are  princir 
pally  engaged  in  the  carriage  of  passengers,  ^,727. 

The  foIlowiDg  statistics  show  the  increase  of  receipts  and  shipments  b^  lake  at  ik 
port  of  Sandusky,  Ohio,  of  the  two  principal  railroads  terminating  at  said  port,  vx 
the  Baltimore  and  Ohio,  and  the  Indianapolis,  Bloomington  and  Western  railroaidi 
obtained  from  ofiicial  sources. 

RECEIPTS  OF  ORE  BT  THE  BiiLTIMORE  AND  OmO  RAILROAD. 

1882 49,19 

1883 58,8' 

1884 I(r7,7« 

1885 143,13» 

1886  (to  October  18) 144,0» 

Beceipts  of  flour  in  1886,  in  transit,  from  Duluth  to  Belfast,  Ireland,  and  Londoi. 
England,  via  the  Baltimore  and  Ohio  Railroad  and  Baltimore,  29,000  barrels. 

The  Baltimore  and  Ohio  Railroad  also  received  in  1886,  in  transit,  from  Duluth  t« 
Europe,  via  Baltimore,  to  October  1,  over  1,000,000  bushels  grain. 


• 
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8HIPMEKT8  07  COAL  BT  THK  BALTIMORE  A^D  OHIO  RAILROAD. 

Tons. 

1898 69,846 

1«83 100,895 

1884  (year  of  »trike8) 31,874 

1886 96,637 

1886  (to  October  18) 117,742 

The  Baltimore  and  Ohio  Railroad  shipped  by  ''Anohor  Line"  steamers,  etc.,  in  1886, 
to  October  1,  over  5,000  tons  merchandise. 

The  Indiana,  Bloomington  and  Western  Railway  shipped  in  1886,  by  lake,  to  New 
York  and  Eastern  ports,  to  October  1, 1,750,000  bnshels  grain. 

The  grain  shipments  at  this  port  by  lake  have  for  a  number  of  years  prior  to  1886 
been  so  light  as  to  be  scarcely  worth  mentioning. 

Receipts  of  grain  by  the  Baltimore  and  Ohio  Railroad  have  been  increasing  oyer 
since  the  new  eleyator  was  bnilt. 

As  yon  are  probably  aware,  the  traffic  aboye  giyen  has  been  mostly  carried  on  in 
yessels  of  the  laige  size. 

It  is  hardly  Decessary  to  comment  on  the  above,  as  tbe  foregoing  sta- 
tistics  plainly  show  the  rapid  increase,  of  late  years,  in  tbe  commerce 
of  Sandosky,  and  give  abundant  evidence  as  to  the  prospective  in- 
crease; and  I  earnestly  recommend  that  a  wide,  straight,  and  easily- 
navigated  channel,  with  full  depth  of  17  feet,  may  be  anthorized  at  an 
early  day.  The  whole  amount  of  the  funds  estimated  for  the  improve- 
ment could  be  profitably  expended  during  the  fiscal  year  ending  June 
30,1888. 

Sandasky  City  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a 
light-boose  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range- 
lights  within  the  hs\j. 

Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  ENaimsERS,  U.  S.  A. 


APPENDIX  M  M. 


IMPROVEMENT  OP  THE  HARBOES  OF  ERIE,  PENNSYLVANU,  AND  DUN- 
KIRK, BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD,  NEW  YORK, 
AND  OP  NIAGARA  RIVER,  NEW  YORK. 


BEPORT  OF  CAPTAIN  FREDERICK  A,  MAHAN,  CORPS  OF  ENOINEBRS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1687, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


1.  £rie  Harbor,  Pennsylvania. 
iL  Dunkirk  Harbor,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Niagara  River,  New  York. 


IMPROVEMENTS. 


5.  Wilson  Harbor,  New  York. 

6.  Oloott  Harbor,  New  York. 

7.  Oak  Orchard  Harbor,  New  York. 


United  States  Engineer  Office, 

Buffalo  J  N:  Y.J  August  1, 1887. 

Sib  :  I  have  the  honor  tx)  forward  herewith  my  annual  reports  of 
works  of  river  and  harbor  improvement  under  my  charge  for  the  year 
ending  Jane  30, 1887. 

Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  tT.  S.  A. 


MMi. 


IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

I  relieved  Capt.  G.  F'.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30,  1886,  in  compliance  with  paragraph  16, 
Special  Orders  No.  188,  dated  Headquarters  of  the  Army,  A4jtltan^ 
General's  Office,  Washington,  Agust  14, 1886. 

PROTECTION  OF  THE  WEST  NECK  OF  THE  PENlNStJLA- 

All  the  protection  fences  and  pile-jetties  are  so  broken  down,  and  have 
become  so  rotten  that  they  may  be  said  to  have  no  existence.  The 
narrowest  parts  of  the  neck  are  of  such  height  and  width  that  the  water 
does  not  come  over  them  except  in  nnasnally  severe  storms,  such  as  that 
of  October  14, 1886,  when  the  waves  did  roll  across  from  the  lake  to 
the  bay.  No  h&rm  was  done  beyond  the  rooting  up  of  a  few  willows 
planted  some  years  before. 

9343 
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THE  CHANNEL-PIERS  AND  BREAKWATER. 

The  Dorth  pier  is  in  good  condition.  The  south  pier  needs  some  alight 
repairs.  Daring  the  early  snmmer  of  1880  a  small  breach  about  50  feet 
long  was  made  in  the  south  breakwater.  This  was  lengthened  to  100 
feet  by  a  severe  gale  on  October  14, 1886.  This  breach  will  be  closed  and 
some  minor  repairs  will  be  made  this  year. 

THE  CHANNEL. 

When  I  took  charge  of  this  harbor  Captain  Palfrey  had  already  pre- 
pared a  project  for  dredging  between  the  piers  and  throagh  the  bar  in 
front  of  them.  This  project  was  approved  by  the  Chief  of  EngineecSv 
and  bids  for  doing  the  work  were  invited  by  circnlar  letter. 

On  September  30, 1886,  the  bids  were  opened  for  this  work.  It  was 
awarded  to  James  Eooney,  of  Toledo,  Ohio,  at  26  cents  per  cubic  jard, 
and  a  contract  was  made  with  him  on  September  30, 1886. 

The  work  was  so  hindered  by  the  storms  and  gales  of  the  aatamn 
that  it  was  impossible  for  the  contractor  to  complete  his  work  by  the 
time  required,  January  1, 1887.  An  extension  was  granted  until  July 
1, 1887.    The  work  was  finished  on  June  25. 

The  present  project  for  the  improvement  of  this  harbor  contemplates 
the  extension  of  the  piers  to  the  16-foot  curve  in  the  lake  and  Uie  main- 
tenance of  a  channel  not  less  than  16  feet  deep  through  the  bars  inside 
and  outside  of  the  piers.  Maj.  M.  B.  Adams,  Corps  of  Engineers,  in 
his  annual  report  for  1883,  says : 

The  amoant  reqaired  to  complete  the  existing  project,  t.  «.,  to  extend  the  pietB  to 
16  feet  depth  of  water  in  the  lake,  cannot  well  be  definitely  stated,  owing  to  the  con- 
tinnons  accumulation  of  sand  on  the  outer  bar,  which  makes  it  highly  probable  thst 
considerable  extensions,  some  1,000  feet  to  the  north  pier  and  l,65u  feet  to  the  sootli 
pier,  will  be  required  to  reach  the  16-foot  curve  in  the  lake  by  the  close  of  another 
season.  •  *  *  Unless  *  •  «  the  sand  should  be  prevented  from  aocnmalAtiDg 
as  it  now  does,  either  large  amounts  of  sand  will  require  removal  or  else  indefinite 
extensions  to  the  piers  must  be  made  in  order  to  maintain  a  depth  of  16  feet  through 
the  outer  bar.  There  are  required  at  present  2,0j0  feet  of  pier  extension,  700  Teet  to 
the  north  pier  and  1,350  feet  to  the  south  pier,  in  order  to  reach  the  place  where  the 
16-foot  curve  crosses  the  channel,  which,  at  a  cost  of  $65  per  foot^  will  amount  to 
$133,250,  the  sum  required  to  complete  the  existing  project  at  the  present  time. 

Captain  Maguire,  in  his  annual  report  ^for  1885,  after  referring  to  the 
above  extract  from  Major  Adams's  report  of  1883,  says : 

I  have  nothing  to  add  to  the  above  except  in  the  way  of  indorsement  of  the  state- 
ments made,  but  in  my  opinion  there  should  be  no  further  extension  of  the  north  pier. 
During  storms  the  water  rushes  through  the  channel  between  the  piers  like  a  mill- 
race,  and  a^ain  upon  a  cessation  of  the  storm  when  the  lake  begins  to  resume  iu 
level.  The  longer  the  chauuel  is  made,  under  these  circumstances,  the  more  difficnlt  it 
will  become  for  vessels  to  enter  the  harbor.  In  my  opinion  the  movement  of  the  sand 
from  and  along  the  peninsula  may  be  arrested  in  the  manner  proposed  in  my  report 
of  January  7,  i8d5.  In  view  of  the  fact  that  the  channel  has  tUready  shoaled  in  front 
of  the  piers,  I  am  of  the  opinion  that  the  south  pier  may  be  profitably  extended  400 
feet.  The  estimate  for  the  breakwater  protection  for  the  neck  (of  the  peninaula)  aod 
the  jetties,  as  submitted  in  the  report  above  referred  to,  is  $147,044.50. 

I  agree  entirely  with  Captain  Maguire  except  as  to  the  advisability 
of  prolonging  the  south  pier,  unless  it  be  found  that  the  system  whid^ 
I  am  about  to  propose  should  not  give  the  results  which  1  expect  from  it. 

At  the  time  the  engineer  oifice  at  Buffalo  was  burned  out  I  had  just 
finished  and  was  coirecting  the  translation  of  a  very  interesting  paper 
by  MM.  Plocq  and  Guillaiu,  of  the  Pouts  et  Chauss^es,  on  the  dredging 
at  the  harbors  of  Dunkirk,  Oalais,  and  Boulogne,  on  the  north  coast  of 
France. 
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The  harbor  of  Dnnkirk,  France,  like  the  harbor  of  Erie,  has  experi- 
enced great  difficulty  in  keeping  open  the  entrance  to  the  piers  on  ac- 
eoant  of  the  enormous  amounts  of  material  which  are  constantly  swept 
along  the  north  shore  of  France.  The  prevailing  wind  there  is  from  the 
west  The  current  caused  by  the  incoming  tide  from  the  Atlantic 
through  the  Strait  of  Dover  is  very  powerful.  The  north  shore  of 
France  and  the  bed  of  the  strait  is  mainly  composed  of  sand.  The  con- 
formation of  the  shores  of  France  and  England  foim  a  sort  of  nozzle. 
Tinder  the  influence  of  the  tides  and  the  westerly  winds  the  sand  is  swept 
eastwardly  and  deposited  in  large  quantities  along  the  shore  near  Dun- 
kirk and  on  the  banks  which  lie  in  front  of  the  harbor. 

Various  means  have  been  tried  to  keep  the  entrance  to  the  harbor 
clear ;  scouring-basins,  with  their  strong  currents ;  dredging  between 
and  in  front  of  the  piers,  etc.  ^one  of  these  methods  was  satisfactory. 
Finally  the  experiment  was  tried  of  digging  on  the  west  side  of  the 
west  pier  a  large  pocket  into  which  the  sand  traveling  along  the  shore 
could  be  deposited.    This  system  is  giving  very  satisSictory  results. 

I  think  that  the  experiment  might  well  be  tried  at  Erie  so  soon  as 
the  channel  which  has  just  been  dredged  in  front  of  the  piers  begins  to 
All  up.  A  pocket  might  be  excavated  on  the  north  side  of  the  north 
pier  of  sufiQcieut  size  to  receive  the  material  which  drifts  down  to  the 
mouth  of  the  piers.  I  am  greatly  of  the  opinion  that  the  entrance  can 
be  thus  kept  clear.  An  incidental  advantage  of  this  system  will  be  that 
no  obstruction  to  navigation  will  be  caused  while  doing  the  work. 

The  use  of  ordinary  bucket  and  ladder  dredges  had  to  be  abandoned 
on  the  north  coast  of  France  on  account  of  the  difficulty  of  working 
them  when  there  was  any  sea.  I  find  that  with  a  swell  of  18  inches 
dredging  with  the  ordinary  machine  used  on  Lake  Erie  becomes  well- 
nigh  impracticable. 

The  engineers  in  charge  of  harbor  improvements  on  the  north  shore 
of  France,  and  particularly  those  at  Dunkirk,  had  for  some  time  been 
desirous  of  using  suction* dredges,  believing  them  to  be  best  adapted  to 
the  purpose.  The  French  contractors,  who  were  receiving  about  60 
cents  per  cubic  meter,  would  not  adopt  these  dredges.  The  engineers 
then  bad  two  or  three  of  them  brought  from  Holland,  their  owners  hav- 
ing offered  to  do  the  work  for  less  than  40  cents.  Being  forced  to  do  so, 
the  French  contractors  then  built  some  suction-dredges,  and  the  price 
of  dredging  was  soon  brought  down  by  competition  to  about  13  cents 
per  cnbic  meter,  including  the  transportation  of  the  dredged  material 
to  distances  into  the  open  sea  varying  from  1  mile  at  Bologne  to  2  miles 
at  Dankirk. 

The  suction  dredges  were  of  two  types  according  to  the  location  of 
the  saction-pipes.  In  the  first  the  pipes  were  in  a  well  situated  in  the 
median  plane  of  the  vesseL  In  the  second  type  the  suction-pipe  was 
oatside  of  the  hull.  In  both  it  inclined  down  toward  the  bow.  The 
first  type  was  further  divided  into  two  classes  according  to  the  position 
of  the  centrifugal  pump.  In  the  first  class  the  axis  of  rotation  of  the 
pamp  was  but  little  above  the  surface  of  the  water  when  the  vessel  was 
light.  In  the  second  the  whole  pump  was  above  the  surface.  In  the 
fifst  class  access  to  the  pump  was  difficult,  but  no  priming  was  neces- 
sary* In  the  second  class  access  was  easy,  but  the  pump  had  to  be 
primed.  In  the  second  class  the  priming  pump  was  sometimes  used  for 
the  parpose  of  sending  a  strong  cui*rent  down  to  the  lower  end  of  the 
section-pipe  in  order  to  stir  up  the  material  and  loosen  it  to  such  an 
extent  as  to  be  easily  drawn  in  with  the  water. 
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The  most  approved  type  was  the  first,  i.  e.,  the  one  having  the  sactioD- 
pipe  in  the  middle  of  the  vessel. 

The  dredge  itself  is  an  ordinary  propeller  containing  a  number  of 
bins  to  receive  the  material  dredged.  The  main  engine  is  so  arranged 
by  means  of  suitable  gearing  that  it  can  be  used  to  drive  the  propeller 
wheel  or  the  pump. 

The  suction-pipe  is  raised  or  lowered  by  means  of  rigging  near  the 
bow.  The  well  of  the  suction-pipe  is  separated  by  a  partition  at  iti 
after  end  from  the  pump-chamber. 

These  dredges  work  successfully  when  the  swell  is  as  great  as  4  or  o 
feet. 

When  work  is  to  be  begun  the  vessel  steams  into  position  on  tbe 
xange  assigned.  It  first  passes  some  distance  ahead  of  where  the  cat 
is  to  begin  and  drops  an  anchor  to  which  a  cable  is  attached.  The  ves- 
sel then  backs  to  the  beginning  of  the  cut.  The  suction-pipe  is  low- 
ered and  the  pump,  having  been  geared  to  the  main  engine,  is  started 
When  the  pumping  begins  the  fre^  end  of  the  suction-pipe  is  raised 
and  lowered  alternately  until  it  settles  itself  well  down  in  the  materal 
to  be  moved. 

The  pump  is  from  6  to  8^  feet  in  diameter.  The  suction  is  so  power- 
ful that  the  vessel  is  constantly  drawn  ahead  against  the  face  of  tbi 
cut.  The  head  line  has  rarely  to  be  used,  but  it  is  always  kept  ii 
place  in  case  of  emergency. 

So  soon  as  the  bins  are  filled  the  vessel  buoys  her  anchor  and  god 
to  the  dumping-ground.    After  dropping  her  load  she  returns  to  woti 

The  time  of  taking  up  a  load,  going  out  with  it,  dropping  it,  and  re- 
turning to  place,  varies  at  the  three  harbors,  being  shortest  at  BoologiKr 
and  longest  at  Dunkirk.  At  the  former  point  the  material  to  be  re 
moved  is  most  favorable,  being  wholly  sand,  and  the  lengtti  of  haul  be^ 
iug  least 

The  most  effective  work  is  done  in  sand,  the  least  in  mud.  With  tk 
latter  material  a  large  proportion  runs  overboard  with  the  water  whid 
passes  out  of  the  bins. 

During  the  coming  year  it  is  proposed  to  repair  the  piers  and  break* 
water,  and  to  make  a  careful  survey  of  the  peninsula,  all  maps  in  tfaai 
•office  having  been  destroyed  by  fire  on  March  15, 1887. 

During  last  winter,  while  dredging  operations  were  suspended,  I  h^ 
the  inspector  collect  all  the  information  he  could  on  the  subject  of  Hi 
•commerce  of  the  city  of  Erie.  These  statistics  have  been  received,  M 
•owing  to  more  pressing  work  I  have  been  unable  to  put  them  into  proper 
«hape  to  submit  with  this  report. 

The  following  contracts  were  made  during  the  year: 

On  September  30, 1886,  with  James  Booney  for  dredging. 

On  June  17, 1887,  with  Daniel  Mcl^aughton  for  iron. 

On  June  23, 1887,  with  G.  Elias  &  Bro.  for  timber. 

Money  statement 

July  1,  1886,  amount  available ».....•••«.••.  ...  |56^0S9Lli 

Amonnt  appropriated  by  act  approved  Aagast  5,  1886 37,  liOOLtf 

96,5S9.S 
•Jnly  1, 1887,  amount  expended  during  fiscal  year,  exoloBlve  of 

liabUities  outstanding  July  1,  1886 $12,868.53 

July  1,  1887,  outstanding  liabilities 2,308.92 

15,177.* 

July  1, 1887,  amount  available.  .^^ ««^  ...«. .. ^ ...*«..«  ..^ .,,»,. 80, 3oL V 
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fAmoant  (e«ti mated)  required  for  completion  of  eziAtins  project $46, 620. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  endiug  Jane  30, 1889    150, 000. 00 
Submitted  in  comoliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Aht&aei  of  proposals  for  dredging  44,000  cubic  yards,  scow  measurement,  more  or  less,  of 
sofi  clay,  mudf  and  sand  from  the  bar  at  Erie  Harbor,  Pennsylvania, 

[BeeeiTed  and  opened  by  Capt  F.  A.  Hahan,  Corps  of  Engineers,  at  the  United  States  Engineer  oiBoe, 
ItelEdo,  N.  T..  at  It  a.m.  Tharaday,  September  30,  1880,  under  emergency,  by  sealed  proposals  in> 
Tited  by  eironlar  letter  dated  September  20, 1886.  J 


Ka 

Kamea  and  addresses  of  bidders. 

Names  and  addresses  of  guarantors. 

Kate  per 
cnbio  yard. 

1 

Jamee  Roonr.  Toledo.  Ohio 

John  C.  Wnerfel  and  Hinot  J.  Wilcox,  Toledo, 
Ohio. 

Andrew  Spanlding  and  Loais  J.  Bennetti  Buf- 
falo, N.Y. 

George  H.  Case  and  Henry  E.  Hiebels.  Ful- 
ton, N.Y. 

Porter  B.  Hickcox  and  William  R.  Haven, 
Buffalo,  Ni  Y. 

OmU. 

28 

S 

8 
4 

Gewge  Talbot.  Bn  flUo,  K.  Y 

Bdwin  H.  French,  Fnlton,  K.  Y 

J.  Louis  Linn.  Erie.  Pa 

8ft 

30 
41 

Abstract  of  proposals  for  furnishing  timber,  iron,  and  stone  at  Erie  Harbor,  Pennsylvania, 

opened  at  12  m.  on  May  16,  1887. 


l.Laycock  Lumber 

Company,  Bof- 

falo,  N.Y. 

2.  0.  Elias  &. 

Bro.,  Bnfllilo, 

N.Y. 

3.  Beats  Sc. 

Brown,  Bnfiklo, 

N.Y. 

4.  Daniel  He- 

Naughton,  Buf- 

faKsN.Y. 

• 

Price 

per 

unit. 

ToUL 

Price 

per 

unit. 

Total. 

Price 

per 

unit. 

ToUl. 

1 

Price 
per      Total. 

unit.   1 

1 

1 

Piles  (MS  linear  feet) 

$0.18 

$158.08 

00.18 

30.00 

2L00 

9.50 

$177.84 

8.00 

935.51 

804.07 

White  oak  ll20feet,^H) 

White  phie'(44,548  feet  B.  M) . . . . 
Henhwk  182.007  feet.  B.  M) 

25,00 
12.60 

i,"ii3.'7o' 

400.09 

• 

BrifkFbolta  12,087  pounds) 

I0.03A 
.30 

4.87 

800.74 

8.90 

43.83 

$0. 02x^ 

.27 

4.55 

$79.08 

8ersw*b(dtB  (28  pounds) 

6.21 

Spikaa  (9  koffs) 

40.85 

COMMEBCIAL  STATISTICS. 

Name  of  harbor,  Erie,  Pa. :  collection  district,  Erie,  Pa. ;  nearest  work  of  defense, 
Fort  Porter,  N.  Y. ;  nearest  light-honse,  Erie,  Pa. 

The  Erie  Light  stands  on  a  blnff  of  the  lake  shore  to  the  eastward,  and  jnst  outside 
of  Erie  Harbor.  It  is  a  fixed  white  li|^ht  of  the  third .  order.  It  is  128  feet  above  the 
leyel  of  the  lake,  and  is  visible  at  a  distance  of  19  miles.  Its  position  is  in  latitude 
nap  08'  43"  north,  and  longitnde  80^  03'  46"  west. 

Th^  Presqne  Isle  Beacon  is  at  the  east  end  of  the  north  pier  at  the  entrance  to 
Presqne  Isle  Bav.  It  is  a  fixed  red  light  of  the  fourth  order.  It  is  39^  feet  aboye 
the  level  of  the  lahe,  and  is  visible  at  a  distance  of  12^  miles. 

The  Erie  Range  Beacon  No.  1  is  at  the  west  end  of  the  north  pier  at  the  entrance 
to  Presqne  Isle  Bay.  It  is  a  fixed  white  light  of  the  sixth  order.  It  is  16f  feet  above 
the  level  of  the  lake,  and  is  visible  at  a  distance  of  9^  miles. 

The  Erie  Range  Beacon  No.  2  is  908  feet  from  No.  1.  It  is  a  fixed  white  refiector 
light.     It  is  45  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  13  miles. 

The  Preemie  Isle  Light  is  at  the  north  shore  of  the  peninsula,  3  miles  by  water  west- 
ward from  the  entrance  to  Praaque  Isle  Bay.  It  is  of  the  fourth  order,  flashing  alter- 
nately red  or  white  with  an  interval  of  ten  seconds  between  the  flashes.  It  is  57 
feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  11  miles. 
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Arrivals  and  departures  ofvesseHs  during  ike  year  ending  December  31, 1886. 


Claso. 


Stewnen 

Sailing  tmboIb 

Total... 


Arrired. 


No. 
650 
188 


845 


Ibnt. 
679,518 
91,288 


773,806 


Cleand. 


No. 
656 
176 


832 


Tone 
675.913 
87, 5U 


768,49 


Bevenne  collected  daring  the  year  ending  December  31,  1886,  |7, 101.03 ;  valae  of 
imports  same  year,  $21,747 ;  valne  of  exports  same  year,  none. 


M  M  2. 

IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

I  relieved  Maj.  L.  G.  Overman,  Corps  of  Engineiers,  of  the  charge  of 
this  harbor  on  September  23, 1886,  in  accordance  with  Special  Orders, 
Ko.  188,  paragraph  15,  dated  Headqaarters  of  the  Army,  Adjatant- 
QeneraPs  Office,  August  14, 1886. 

The  improvemeut  of  this  harbor  was  commenced  in  1827,  when  the 
first  appropriation  therefor  was  made.  The  original  project  was  much 
the  same  as  that  of  the  existing  improvcmeuf,  which  comprises  the 
formation  of  an  artificial  harbor  in  front  of  the  city  by  means  of  a  break- 
water running  nearly  parallel  with  the  shore,  and  a  shore-arm  or  pier 
to  the  westward,  with  an  opening  between  the  pier  and  the  breakwater. 
By  1832  the  sum  of  $28,439.84  had  been  expended  on  the  original  plan, 
and  the  breakwater  was  then  2,564  feet  long  and  the  pier  14  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
others  repaired,  but  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  long,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel  en- 
trance, 560  feet  long,  and  terminating  at  the  position  of  the  dumb  bea- 
con. Of  the  2,300-foot  section,  lf3^1  feet  have  been  completed ;  none 
of  the  560-foot  section  has  been  built. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Up  to  the  time  of  the  transfer  of  this  harbor  to  my  charge  no  work 
had  beea  done  since  the  beginning  of  the  fiscal  year,  owing  to  lack  of 
funds,  although  repairs  were  much  needed  by  both  the  east  and  west 
breakwaters. 

A  very  severe  gale  that  occurred  on  October  14, 1886,  raised  such  a 
sea  as  to  break  completely  through  the  west  breakwater,  makings 
breach  about  75  feet  wide.  The  same  gale  did  a  good  deal  of  damage 
to  the  east  breakwater,  tearing  off  some  of  the  deck  plank  and  throw- 
ing out  the  stone  ballast,  breaking  deck  joists,  ties,  etc. 

During  the  entire  autumn  there  was  a  series  of  gales,  each  of  which 
added  to  the  damage  already  done.  The  breach  in  the  west  breakwater 
was  widened  to  about  300  feet,  being  continuous  westwardly  from  tiie 
beacon  at  the  east  end  of  the  breakwater.    Not  only  was  the  superstruct- 
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ore  carried  completely  away  for  this  width,  but  also  the  fonndatioii 
cribs,  to  depths  varying  from  4  to  7  feet  below  low  water. 

God  tracts  were  made  as  soon  as  possible  for  the  sapply  of  materials 
for  repairing  the  first  damage  done.  The  timber,  however,  conld  not 
be  obtained  before  the  winter  set  in.  When  the  first  snpply  was  or- 
dered the  foandation  cribs  were  still  in  place.  So  soon  as  it  arrived 
men  were  at  once  put  to  work  to  &ame  it  for  the  saperstructare.  But 
while  this^work  was  going  on  ice  and  gales  were  continuing  the  de- 
stmction  of  th^  cribs.  When  the  ice  cleared  out  of  the  harbor  the  cribs 
had  been  damaged  to  the  extent  described.  The  material  framed  coald 
not  be  used  until  the  damaged  cribs  should  be  rebuilt.  Contracts  for 
supplying  the  timber  and  iron  required  in  rebuilding  the  cribs  have 
been  made  as  follows : 

On  Jane  23,  trith  G.  Elias  &  Bro.,  for  timber. 
Oo  Jane  17,  with  D.  McNaaghton,  for  iron. 

The  reconstruction  of  the  superstructure  of  the  west  breakwater  will 
(M>6t  $9,433.82,  or,  say,  $31.50  per  running  foot,  provided  that  no  further 
damage  be  done  before  the  new  superstructure  shall  be  begun. 

I>aring  the  spring  minor  repairs  to  the  east  breakwater  were  carried 
on  with  such  material  as  was  on  hand. 

The  whole  of  the  east  breakwater  is  in  bad  shape.  The  lake  slope  is 
rotten  and  should  be  replaced.  The  harbor  face  needs  to  be  rebuilt  to 
a  great  extent.  The  deck,  both  joists  and  plank,  may  last  another 
year,  bat  can  hardly  be  expected  to  stand  longer.  To  do  this  work  will 
coat  about  $60  per  running  foot.  The  breakwater  being  1,341  feet  long, 
the  cost  will  be  about  $80,000. 

There  remains  yet  to  build  of  the  east  breakwater  1,519  ruuningfeet, 
in  order  to  finish  it  out  according  to  the  existing  project. 

Of  this  work  the  extension  westward,  560  feet  long,  is  the  most  im- 
portant and  should  receive  early  attention. 

To  do  all  this  at  $80  per  running  foot  will  cost  $121,520. 

Very  extensive  rock  excavation  and  dredging  is  required  at  this  har- 
bor to  make  it  fulfill  the  requirements  of  the  present  commerce  of  the 
lakes  on  a  scale  commensurate  with  the  plan  of  the  Board  of  Engineers 
of  1870.  A  16-foot  depth  of  channel  and  harbor  would  be  required  for 
the  present  class  of  vessels,  whereas  rock  bottom  occurs  at  12^  feet 
depth. 

The  operations  proposed  for  this  harbor  during  the  next  fiscal  year 


(1)  To  replace  the  part  of  the  cribs  of  the  west  breakwater  destroyed 
daring  the  winter. 

(2)  To  renew  as  much  of  the  superstructure  as  the  material  now  on 
hand  will  permit. 

(3)  To  continue  the  minor  repairs  of  the  east  breakwater  if  there  be 
any  fands  left  after  the  other  two  pieces  of  work  are  done. 

Money  statement. 

July  1»  1(186,  amount  ayailable $35.27 

Amoimt  ftppropiiated  by  act  approved  Angnst  5, 1886 20,000.00 

20,035.27 
Jaly  1, 1887,  amonnt  expended  daring  fiscal  year,  exclasire  of 

liabUitieB  oatatanding  Jnly  1, 1886 |7,161.09 

July  1,  1887,  oatetanding  liabilities 4,574.95 

11,736.04 

JvJjl,  1887,  amonnt  available 8,299.23 
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iAmouDt  (AHtimated)  reqaired  for  oompletiou  of  existing  project 140,200.00 
Amount  that  can  be  proH tably  expended  in  fiscal  year  ending  Jane  30, 1889  80, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  timber,  iron,  and  stone^for  use  at  Dunkirk  Rarhor,  Xew  York, 

(Opened  at  12  o^clock  meridian  (eastern  standard  time),  December  14, 1886,  at  the  United  States  Bap- 
neer  Office,  Buffalo,  N.  Y.,  under  adyertiaement  of  Oapt.  F.  A.  Mahan,  CoTp«  of  Sngineen,  dated 
December  4, 1880.J 


Articles. 

• 

m 

• 

si 

11 

> 

• 

m 

«» 

Stone: 

100  to  150  cubic  vards  ....r,w........T  .....«*.. - -- 

CenU. 

GSnfa 

Iron: 

Drift-bolts.  500  (5,348  poands) 

SnikeSb  2.440  (814  Doanda) .'. 

., ner pound.. 

8.1 

2.85 

3.1 

2.8 

do 

2.6 

Soikes  180  (104  Dounds) 

do  .. 

1 

927.00 
28.00 

2.8 

Lumber: 

White  pine  (50.820  feet,  B.  K.) 

CMi  (3.800  feet.  B.  M.) 

perH.. 

..do.... 

.           1 

Total  cost .V 

1,470.M 

$194.07 

$164.48 

*No. -i.  BidhifbrmaL 

Abstract  of  proitosals  for  furnishing  timber  ^  iron,  andstitne^  at  Dunkirk  Harbor,  New  F<Hri, 

opened  at  12  m.  on  May  16,  1887. 


• 

1.  Laycock  Lum- 
ber Company,  Buf- 
falo, N.  Y. 

2.  Q.  Eliasdt  Bro., 
•    Buflalb,  N.  Y. 

3.  Beals  Sc  Brown, 
Boffalo,  N.  Y. 

4.  Daniel  Mc 

Nanehton,  Bnf- 

lido,  N.  Y. 

Price 

per 

unit. 

Total. 

Price 

per 

unit 

Total. 

Price  per 
unit. 

Total. 

Price  per 
unit. 

Total 

Drift-bolts  (24.286  lbs)  . 

4.87 

$75&87 

72.00 

141.23 

4.56 

$663^73 

Screw-bolts  (180) 

88.46 

Spikes  (20  kesH) 

I3L85 

Stone  (2.200  cubic  vds) . 

Hemlock  (254,280  foot, 
B.  M.) 

$10.00 

$2,542.80 

$10.50 

$2,660.04 

. 

1    - 

..•••••• 

1 

COMMEBCIAX  STATISTICS. 

Dunkirk  Harbor,  New  York,  is  in  the  collection  district  of  Dunkirk.  It  is  lighted 
by  a  third-order  fixed  white  light  varied  by  a  white  flash  every  90  seconds  and  by  a 
sixth-order  fixed  white  beacon  light.  The  main  light  is  visible  from  a  distance  of  16^ 
miles,  and  the  beacon  from  a  distance  of  12^  miles. 

There  are  three  spar-buoys,  one  black,  two  red. 

The  nearest  work  of  defense  is  Fort  Porter,  N.  Y.,  40  miles  to  the  eastward. 

The  following  table  shows  the  commercial  movement  for  the  year  ending  December 
31, 1886 : 


• 

Entered. 

Cleared. 

No. 

6 

3 

Tonnage. 

Mean. 

No. 

.6 
3 

Tonnage.  Keaii. 

Steam  Yesiiels x . . .  ^ ..... .        x     x  ^ 

732 
738 

122 
246 

739 

738 

13 

Sailing  vessels 

241 

Revenue  collected  for  the  year  ending  December  31,  1886,  $201.38. 
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M  M3. 

IMPROVEMENT  OP  BUFFALO  HARBOR,  NEW  YORK. 

I  relieved  Capt.  C.F.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  30^  1886,  in  compliance  with  paragraph  15, 
Special  Orders  l^o.  188,  dated  Headquarters  Assistant  Adjutant*6eu- 
enii'H  Office,  Washington,  Angast  14, 1^86. 

No  work  of  any  kind  had  been  done  from  the  beginning  of  the  fiscal 
year  to  the  time  that  Captain  Palfrey  turned  the  charge  of  the  harbor 
over  to  me. 

The  first  appropriation  for  this  harbor  was  made  on  May  26, 1826, 
since  which  time  the  various  sums  appropriated  and  allotted  amount  to 
$1,963,480.41.    (See  Appendix  A.) 

HISTORY  OF  THE  HARBOR. 

A  valuable  and  interesting  history  of  Buffalo  harbor  was  prepared  by 
Hr.  Maurice  Kingsley,  assistant  engineer,  while  he  was  assistant  to 
Captain  Maguire.  This  report  ends  with  June  30,  1884.  To  it  I  have 
added  the  compilation  from  July  1,  1884,  to  June  30,  1887.  A  copy  of 
this  report  is  forwarded  herewith.    (See  Appendix  B.) 

PROJECT  OP  IMPROVEMENT. 

The  scheme  of  improvement  as  modified  at  various  times  provides 
for  two  piers,  one  on  the  north  and  one  on  the  south  side  of  the  entrance 
to  Buffalo  Creek ;  for  a  masonry  sea-wall  running  southwardly  from 
the  sooth  pier ;  for  a  breakwater  beginning  abreast  of  the  light-house 
on  the  south  pier  and  keeping  a  southeasterly  direction  about  half  a 
mile  from  and  parallel  with  the  shore ;  and  for  a  pier  or  shore-arm  of 
the  breakwater  to  close  the  southeasterly  end  of  the  space  included  be« 
tween  the  shore  and  the  main  breakwater. 

THE  PIERS. 

The  piers  at  the  mouth  of  the  creek,  known  as  the  north  pier  and 
south  or  light-house  pier,  were  loug  since  completed.  The  north  pier 
is  occupied  by  the  coal  pockets  of  the  Delaware,  Lackawanna  and  West- 
em  Bailway  Company  under  certain  conditions  approved  by  the  War 
Department  The  south  pier  is  unincumbered.  The  Buffiilo  light  is  at 
the  end  of  the  pier  in  latitude  42o  52'  40^'  north  and  longitude  78^  53' 
24"  west. 

The  piers  are  in  good  condition. 

The  heavy  gale  of  October  14,  1886,  carried  away  the  timber  deck  of 
the  cribs  which  protect  the  foundation  of  the  lighthouseon  the  harbor 
side.  The  stone  ballast  of  the  cribs  was  left  unharmed.  The  deck, 
both  joists  and  planks,  was  wholly  rotten. 

I  do  not  consider  that  any  repairs  will  be  needed  this  season^ 

THE  BREAKWATER. 

No  work  was  done  to  the  breakwater  from  the  beginning  of  the  fiscal 
year  up  to  the  time  of  my  relieving  Captain  Palfrey  at  the  end  of  Sep- 
tember. 

Oale  of  October  14, 1886. — Great  damage  was  done  to  this  structure  by 
the  gale  of  October  14, 1886,  the  heaviest  experienced  since  November 


2352  BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

16. 1869.    The  wind  was  from  the  southwest.    It  reached  at  one  timea  j 
velocity  of  70  miles  an  hour.    The  level  of  the  lake  sarface  was  raised  j 
to  a  height  of  7.30  feet  above  standard  low  water.    For  a  length  of  { 
1,910  feet,  beginning  at  the  north  end,  almost  the  entire  shore  face  of  the  I 
breakwater  was  pnshed  out  of  place.    The  ends  of  the  cross-ties  had  be- ' 
become  so  rotten  that  in  many  cases  the  wood  of  the  dovetails  stripped 
off.    In  parts  of  the  wall  the  timber  was  held  together  by  the  drift-bolta^ 
the  wall  being  bent  over  at  some  points  to  such  an  extent  as  to  form 
nearly  a  qnadrant.    Twenty-five  pockets  on  the  land  side,  and  ele?eD 
on  the  lake  side,  were  emptied  of  stone  to  a  greater  or  less  extent,  tibe 
majority  having  none  left. 

One  noticeable  feature  of  this  gale  was  its  effect  on  the  deck  of  the 
breakwater,  which  is  laid  in  two  ways.  In  some  parts  the  planks  are 
put  down  with  an  interval  of  about  2  inches  between  them ;  in  others 
they  are  laid  close  up  each  against  the  other.  In  the  open-laid  parts  veiy 
few  planks  were  loosened  and  nnder  them  the  deck-joists  were  found  to 
be  so  rotten  that  the  spikes  had  no  hold.  In  the  close-laid  parts  there 
was  hardly  a  plank  unstarted  except  in  the  newest  portionsof  the  work 
and  there  the  number  of  loosened  ends  was  remarkable.  The  inftr- 
ence  is  plain,  the  deck  should  be  so  laid  as  to  leave  a  space  at  least  an 
inch  and  a  half  wide  between  the  planks. 

The  pockets  which  had  been  emptie<l  were  filled  with  large  stones 
from  the  old  sea-wall  so  as  to  last  through  the  winter. 

Damage  by  ice. — The  ice  of  the  past  season  did  much  damage,  and  re- 
vealed three  defects  in  the  mode  of  construction. 

First  defect. — In  all  the  work  done  during  the  last  four  or  five  yean 
half  of  the  cross-walls  only  of  both  cribs  and  superstructure  have 
been  built  solid,  the  other  half  having  a  12-inch  space  between  each 
timber  and  those  next  above  and  below  it.  This  latter  mode  of  cod- 
str^ction  is  economical  of  timber  and  is  of  sufficient  strength  when  water 
only  is  in  question.  But  when  resistance  to  ice  is  considered,  the  expe- 
rience of  last  winter  shows  that  this  saving  of  timber  is  dearly  pur- 
chased. J 

The  ^^  shove"  of  last  winter  is  the  heaviest  of  which  I  can  find  any  I 
account.  At  six  or  eight  points  on  top  of  the  south  par^.pet  the  ice  was  i 
forced  up  into  piles  30  feet  or  more  in  height.  The  weight  of  this  mass  | 
crushed  in  the  deck  of  the  parapet,  the  damage  extending  for  a  dis-  | 
tance  of  about  500  feet,  most  of  it  continuous  and  all  of  it  in  the  ^ 
parts  of  the  work  not  more  than  two  or  three  years  old. 

Second  defect. — All  of  the  deck-joists  are  dapped  on  the  cross-ties,  j 
Wherever  tbey  broke  they  all  gave  way  in  the  same  manner,  viz.,  by 
splitting  at  the  top  of  the  ^^  dap"  made  in* them. 

This  can  be  best  understood  from  the  side  sketch  where  A  is  the  deck 

ji ^joist,  B  B  are  cross- 

\     Bga^      '^^^^^       '  ^S53^ties,  and  C O are  the 

^—Wr— B  Splits  or  lines  in: 

-^  ^  which  the  deck-joists 

gave  way. 

Third  defect. — The  stone  ballast  stops  at  a  foot  below  the  bottom  of  • 
the  deck-planks.  Had  it  come  close  up  to  them  there  would  have  been  ' 
a  much  better  resistance. 

The  lake  face  of  tbe  breakwater  was  crushed  in  by  the  ice  at  twenty-  * 
eight  places  just  at  the  level  of  the  water.  Every  break  except  two » 
occurred  where  the  end  of  two  timbers  butted  against  each  other.        < 

While  this  could  be  prevented,  it  would  not  be  economical  to  put  fl»«  j 
additional  strengthening  required.  ^ 
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The  preasare  resnlting  from  the  ^^ice  shove"  mnst  have  been  very 
(reat.  At  one  place  two  tiers  of  12  by  12  inch  white  pine  were 
emshed  in  jast  above  the  water-line.  The  mass  of  stone  lying  behind 
I  and  against  them  was  crowded  back  so  far  that  the  face  timbers  which 
I  veie  driven  in  now  lie  aboat  3  feet  back  from  their  proper  place. 
The  cross-ties  were  literally  telescoped  on  themselves  for  a  length  of 
about  3  feet.  What  their  condition  may  bo  further  in  I  cannot  say  for 
tbey  are  not  yet  uncovered  beyond  this  distance  from  the  face. 

The  sontbeast  end  of  the  structure  was  the  most  injured.  During  an 
at  all  heavy  southwest  blow  the  current  sets  around  that  part  of  the 
breakwater  with  great  force.  The  timbers  at  the  end  were  cut  by  the 
106  through  to  the  drift-bolts ;  the  part  remaining,  having  no  support, 
^ve  way.  The  stone  in  this  corner  was  firmly  cemented  together  by 
ice.  It  was  dug  out  so  that  it  should  not  interfere  with  new  work  in 
the  future  by  falling  through  the  breach  when  the  ice  melted. 

Since  the  ice  disappeared  the  work  of  minor  repairs  has  gone  on 
steadily.  It  has  been  done  by  day's  labor.  These  repairs  are  a  most  un- 
satisfactory sort  of  work.  It  shows  for  nothing  when  done  and  re- 
quires a  great  deal  of  time  and  labor  on  account  of  the  quantity  of 
material  that  has  to  be  moved  and  replaced. 

Plan  for  new  superstructure. — The  dUapidated  condition  in  which  the 
north  end  of  the  breakwater  was  left  after  the  storm  of  October  14, 
1886,  made  evident  the  fact  that  the  reconstruction  of  the  superstruct- 
ure was  an  absolute  necessity. 

The  question  arose  as  to  the  best  character  of  material  wherewith  to 
rebuild.  Stone  is  much  more  expensive  in  first  cost  than  woo<l;  at  the 
same  time  it  is  more  durable. 

On  December  15, 1886,  a  plan  for  a  new  superstructure  of  concrete 
faced  with  stone  was  submitted  to  the  Chief  of  Engineers.  This  plan 
was  laid  before  the  Board  of  Engineers  for  revision.  They  recommended 
that  1,000  linear  feet  should  be  built;  500  with  stone  facing  and  ^00 
with  a  facing  of  Portland  cement  concrete.  This  was  accepted  by  the 
Chief  of  Engineers,  except  as  to  the  length  of  concrete  facing  which  he 
reduced  to  if50  feet.  The  changes  made  by  the  Chief  of  Engineers  were 
adopted  by  the  honorable  the  Secretary  of  War  and  the  construction  of 
the  new  superstructure  was  ordered,  the  work  to  be  done  by  day's  labor 
and  the  materials  to  be  bought  by  contract. 

The  plan  as  finally  approved  is  as  follows : 

(1)  The  timber  cribs  of  the  foundation  are  to  be  cut  down  to  2  feet 
below  mean  low  water. 

(2)  On  the  razeed  cribs  is  to  be  built  a  masonry  foundation,  5  feet  high, 
of  the  same  width  as  the  cribs,  vertical  on  the  harbor  side  and  with  a 
slope  of  5  on  3  on  the  lake  side. 

(3)  On  this  structure  is  a  parapet  20  feet  wide  at  bottom,  17  feet  wide 
at  top,  and  9  feet  high,  the  slope  of  both  the  harbor  and  lake  sides 
being  the  same,  6  on  1.  The  lower  edge  of  the  lake  side  of  the  parapet 
ooincides  with  the  upper  edge  of  the  lake  side  of  the  foundation. 

The  new  superstructure  is  to  be  built  in  two  ways : 

(1)  The  inside  mass  of  natural  cement  concrete  is  to  be  covered  with 
atone  masonry  of  varying  thickness.  On  the  lake  face  3  feet,  on  top 
2  feet  for  5  feet  back  from  the  lake  face,  the  remainder  of  the  top  1  foot; 
Ihe  harbor  face  of  the  parapet  2  feet  and  the  harbor  face  of  the  founda- 
tfon  2.5  feet;  the  top  face  of  the  foundation  for  a  width  of  11.6  feet  to  be 
uncovered. 

(2)  The  concrete  mass  is  to  be  covered  on  all  sides  with  a  layer  of 
Fortland  cement  concrete  3  feet  thick. 

8872  sua  87 ^148 
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It  is  expected  to  be^n  this  work  early  in  the  coming  fiscal  year. 

The  tearing  down  of  the  old  timber  Baperstrnctare  has  been  began, 
and  a  length  of  50  feet  is  now  ready  to  receive  the  concrete.  All  stone 
of  such  Hize  that  it  can  be  used  solid  is  set  aside  to  be  placed  bodily  in 
the  concrete.  8ach  of  small  size  as  is  too  large  to  be  used  in  the  con- 
crete is  broken  by  hand  to  the  proper  size.  The  stone  is  very  hard.  A 
man  averages  2f  yards  per  day. 

The  sand,  pebbles,  natural  cement,  and  iron  for  the  new  superstract 
nre  are  all  ordered. 

J  t  is  expected  that  the  laying  of  the  concrete  will  begin  not  later  thai 
July  20. 

The  minor  repairs  to  the  breakwater  during  the  past  year  have  cost- 

For  materials 1 ' $644.9 

For  labor 6,:i5L.3 

The  cost  of  the  repairs  is  only  approximate  in  its  distribution,  as  th 
data  for  its  accurate  determination  were  destroyed  by  fire  with  othe 
office  records. 

Repairs  to  ihe  breaktcater. — At  the  present  time  the  permanent  n 
pairs  authorized  for  the  breakwater  are  estimated  to  cost  in  round  nan: 
bera  $1G0  per  running  foot.  These  repairs  will  cover  a  length  of  75 
feet.  An  additional  length  of  1,160  feet  of  the  breakwater  is  now! 
ruins  more  or  less  complete.  A  length  of  1,500  feet  more  still  hold 
together,  but  the  timber  is  very  rotten.  It  is  liable  to  go  to  pieces  wit 
any  heavy  blow.  We  have  thus  2,660  linear  teet  of  the  structure  in  a 
gent  need  of  repair.  At  the  above  estimated  price  *bese  repairs  wi 
cost  $425,600. 

The  minor  repairs  cannot  be  closely  estimated.  Experience  this  yei 
shows  that  when  these  repairs  are  begun  it  is  impossible  to  tell  wbei 
they  will  end.  So  much  of  the  structure  is  out  of  sight  that  no  corre 
idea  of  the  extent  of  the  work  required  can  be  formed  until  the  insi< 
timbers  are  exposed.  Judging  by  the  work  done  to  date  and  thee 
peri(*nce  thus  obtained  there  will  be  needed  for  this  class  of  repai 
$20,000. 

Taking  these  two  items  together,  it  is  found  that  the  sum  of  $44530 
is  nei*ded  for  necessary  repairs. 

Extending  the  breakwater, -^Thi^  breakwater  lacks  1,250.2  feet  of  i 
full  length,  as  decided  on  by  the  Board  of  Engineers  in  1874.     The  oc 
of  this,  at  $110  per  running  foot,  will  be  $137,522.    This  work  can 
done  without  difficult^'  in  one  season. 

The  shore* arm  of  the  breakwater  is  about  800  feet  long.  It  needs 
be  extended  3,300  feet  in  order  to  «7omplete  the  present  plan.  To  < 
this  will  cost,  at  $100  per  running  foot,  $330,000.  This  work  may 
postponed  for  another  year,  as  the  renewal  of  the  superstructure  of  t 
breakwater  and  the  extension  of  its  main  body  are  much  moreimportai 
Then,  too,  in  view  of  the  rapidly  increasing  business  of  this  port,  it  ii 
question  whether  the  harbor  formed  on  the  present  plan  will  not  pre 
before  long  to  be  too  small,  and  thus  make  the  removal  of  the  shore-a 
a  necessity  and  its  construction  uneconomical. 

SANDGATGH  OB  PILE-PIER. 

Some  slight  repairs  were  needed  to  this  structure  on  account 
damages  it  received  during  the  storm  of  October  14, 1886.  They  wi 
made  by  day's  labor  and  cost  approximately — 

For  materials .  | 

For  labor .. . 

.  ]^o  further  work  will  probably  be  needed  during  the  next  .fiscal  ye 
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BOAT-HOUSE. 

Daring  the  gale  of  October  14^  1886,  the  schooner  Mystic  Star  ran  into 
and  demolished  one  comer  of  the  boat-honse.  No  faalt  can  be  attached 
to  the  vessel,  as  she  had  become  unmanageable  in  the  storm. 

The  repairs  cost  approximately : 

For  materiaU tSOO 

For  labor 250 

PROPOSED  OPERATIONS. 

The  work  laid  out  for  the  coming  year  is  the  reconstruction  of  the 
saperstructure  of  the  breakwater.  The  part  to  be  rebuilt  is  750  feet  in 
kngth.  Of  this  250  feet  will  be  faced  with  Portland  cement  concrete 
tod  500  feet  will  be  faced  with  stone  according  to  the  principles  herein- 
before stated. 

The  concrete- faced  part  will  first  be  built.  It  will  begin  at  the  north 
eiidof  the  breakwater.  The  superstructure  will  be  divided  into  sec- 
tions of  the  same  length  as  the  foundation  cribs.  Each  section  will  be 
eampleted  by  itself  before  a  second  shall  have  been  begun. 

During  the  past  fall  and  winter  a  great  deal  of  information  relating 
Id  the  commerce  and  shipping  of  Buffalo  had  been  collected.  It  was  all 
iestroyed  in  the  fire  of  March  15, 1887.  Since  then  an  effort  has  bc^n 
■ttde  to  replace  it,  but  with  only  partial  success. 

Among  the  data  lost  was  a  very  complete  list  of  all  the  vessels  ply- 
big  to  this  port.    This  list  cannot  be  replaced  in'  the  spring  or  summer, 

t  vessel  owners  are  then  too  busy  to  make  up  the  necessary  informa- 
n. 
I  The  most  important  items  of  imports  by  lake  are  grain  and  timber. 
The  earliest  data  I  have  been  able  to  find  relating  to  grain  receipts  be- 
wilh  1836.    In  that  year  there  were  brought  by  lake  to  Buffalo 
,178  barrels  of  flour,  304,090  bushels  of  wheat,  204,255  bushels  of 
^m,  28f640  bushels  of  oats,  4,876  bushels  of  barley,  and  15,000  bushels 

trye.  These  figures  have  increased,  with  many  ups  and  downs  be- 
een  times,  in  1886  to  4,582,190  barrels  of  flour,  41,430,440  bushels  of 
Iheat,  29,155,370  bushels  of  corn,  1,014,670  of  oats,  787,730  of  barley, 
bd  126,630  of  rye. 

[Tbe  year  1886  shows  the  highest  receipts  of  wheat  and  flour.  Com 
bached  its  maximum,  62,214,417  bnshels,  in  1880;  oats  in  1864, 
L682,637  bushels;  barley  m  1872,  3,088,925  bushels;  rye  in  1883  with 
^,830  bushels. 

Ki  The  year  1880  showed  the  highest  total  receipts  of  all  kinds  of  grain, 
kere  having  been  received  105,453,372  bushels,  exclusive  of  flour  in  bar- 
Us.  If  flour  be  included,  the  total  rises  to  112,042,927  bushels. 
[The  year  1886  shows  the  next  maximum  of  total  receipts,  72,514,840 
If  la  of  grain,  not  counting  flour,  or  95,425,790  bushels  if  flour  bein- 
ed. 
On  sheet  C  of  the  accompanying  tracings  are  given  the  curves  of  wheat 
Id  oatB  received  each  year  from  1836  to  1886  inclusive.  On  sheet  D 
I  the  curve  of  corn. 

1  And  the  data  for  timber  imports  by  lake  very  meager.  They  cover 
ily  the  years  18^4,  1885,  and  1886.  The  curve  of  lumber  is  givtoon 
bet  D  of  the  tracings. 

The  receipts  by  lake  of  the  various  sorts  of  timber  products  are  given 
[Table  I  of  the  commercial  statistics. 
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The  general  imports  by  lake^  other  than  those  given  in  Tal 
shown  in  Tables  II  and  III.    In  Table  II  they  are  compared  wj 
of  1885.    In  Table  III  they  are  given  witboat  comparison  fo 
previous  data. 

The  exports  by  lake  are  not  of  so  great  importance  as  the 
so  far  as  mere  tonnage  is  concerned. 

The  most  considerable  item  is  that  of  coal,  which  since  1878 
steadily  increasing,  except  in  1884,  when  it  fell  off  slightly,  in 
with  almost  everything  else  after  the  commercial  flnrry  of  I 

The  position  occupied  by  Buffalo  at  the  eastern  terminus  of 
igation  naturally  causes  a  great  commercial  movement.    In 
seventh  of  the  entire  wheat  crop  of  the  United  States  was 
here.    This  movement  is  constantly  growing.    It  is  made  m 
the  steady  increase  in  the  size  of  the  vessels  plying  to  this  po 
enlargement,  slowly  but  surely  taking  place,  of  the  Erie  Canal 
the  additional  facilities  for  business  with  which  the  railways 
viding  themselves. 

It  is  not  many  years  since  a  vessel  carrying  20,000  bushels 
was  considered  a  large  craft.  To-day  vessels  come  to  this  i 
cargoes  of  70, 80,  and  even  100,000  bushels  without  exciting 

In  1830  the  first  railway  coming  to  Buffalo  was  opened, 
now,  exclusive  of  purely  local  roads,  eleven  railways  leading  to 
from  north,  south,  east,  and  west.    These  railways  own  6,930 
of  road,  and  lease  4,825.49  miles ;  in  all,  11,746.17  miles.    The 
within  the  city  reach  the  sum  of  436  miles;  soon  to  be  increas 

An  interesting  study  might  be  made  of  the  value  of  the  £r 
as  an  export  route  from  Buffalo.    Such  a  study  is  outside  of  t 
of  this  report.     It  may  be  well,  however,  to  note  the  com 
amounts  of  grain,  meal,  and  flour  received  by  various  route 
York  during  the  year  ending  December  31,  1886. 

It  will  be  seen  by  Table  IV  that  the  Erie  Canal  carried  to  Ni 
last  year  one-third  of  all  the  grain  received  there,  and  this 
standing  the  fact  that  the  canal  was  open  during  seven  mont 
year  onl}'. 

Accompanying  this  report  are  eight  tracings,  marked — 

"  Buffalo  Harbor,  New  York,"  showing  the  harbor,  the  works  for  the  hi 
the  grain  elevators,  with  their  capacities. 

C.  Showing  the  imports  by  lake  of  wheat  and  oats  from  1836  to  1886, 
give. 

D.  Showing  the  imports  by  lake  of  corn  from  1836  to  1836,  both  incloaive* 
£.  Showing  the  exportation  by  lake  of  coal,  cement,  railroad  iron,  and 

F.  Arrivals  and  departures  of  vessels. 

G.  The  total  and  average  tonnage  of  arriving  and  departing  Yessels. 
H.  The  revenues  collected  at  this  port  since  1857,  and  the  yarioas  appi 

made  for  construction  and  maintenance. 
1.  Showing  the  variations,  amounts,  and  frequency  of  the  winda. 


i 


1 


1 


I 

tl 


'2 


(^u//MUj/*if. 


^f 

■ 

f» 

/ 

i 

V 

/ 

-4 

\} 

/ 

/ 

/ 

I 

\ 

[ 

' 

X 

1 

1 

i 

/ 

/ 

*# 

-4 

A 

L 

ISL 



^9f 

fffyii 

*  . 

X 

V 

• 

\ 

\ 

^^ 

\ 

/ 

\ 

y 

\ 

* 
/ 
/ 

—  '>••>> 

1 

-— '    1 

V 

^^^ 

ri 

^        >*         *<      •% 

•s     ^       '^ 

•4          *J          *-          '*i          Nft 

I  2>  '^   '^^  "^ 

^     ^       «» 

^       •»       ib        «o       H 

■  ?    ^    ^   ^ 

«i     ^       <• 

1  ' 

^       N 

x 

\ 

\ 

N 

N 

N 

N 

N 

K 

N 

2iita±lli*'**'  ^^^ 


hh<mt* 


Cmtr, 


^ofiCt/  ^??r,h 


3 


■-//               \J 

1 

r 

1 

Zrp   0om»^9 

* 

1 

tffpf»»  <^** 

1 

JtP»    m»m^m9 

k.       -• 

\ 

/ 

K 

f 

r 

\ 

/ 

,/ 

r 

k 

/ 

/—  mmm  •  00 

..- — 

, 

• 

4s 

^ 

^ 

.  5 

N 

N 

<<• 
> 

\ 
\ 
k 

4 


Jb,^mUJ/^U. 


• 

• 

• 

V 

_J 

* 

-4 

^.j#, 

p 

1 

-4 

rrf 

J 

•^ 

V 

i 

1 

r"^ 

\ 

/ 

\ 

1 

J— 

4 


«        V 


N.         V         N.         N 


rl 


\ 


//##*! 


5 


I" 

c 


6 


Jbu^atc  J/?^, 


^  ij 


7 


I 

% 


itSis: 


8 


9 


^s 


*rc^9^lmm€/: 


J3±. 


94$ 


-fW 


3J» 


'♦If 


^dOk 


Jil 


/■w 


74 


/•/ 


HH% 


JUL 


±UL 


fin. 


^'^S'\i7¥ft 


JtL 


JJO. 


J:2L 


ML     0.49 


/./4 


±2L 


jux 


Jilt 


JdL 


JUL 


JL±L 


A£L 


JJt 


JM. 


Mn 


JLZS. 


JLA. 


J^SL 


UtL 


/tf 


/.a 


±11. 


JL 


A£L 


.Ufi 


JJL 


/0,70 


AiL 


UXl 


AJL 


2M. 


M.¥0^ 


}L 


AIIL 


JUL    ^4*^ 


a  St 


J^ 


Ml 


XJL 


4-ff  I   ^00 


S.to 


±2L 


AH. 


*♦* 


Xfr 


C^tt^Cc'i^stsl/    tt^*f0C    Ct-jf^r^-mt^o  /*>r 


/ 


r0*w%^ 


9 


St. 

•I 


N?l. 

Crass  Section  ofGrncreie^  Suftrsttuciur^,  fkcfd  wiA^litt^nry,  Hr 

BKIL\KW&TER3UFEAL0  HARBOB,]!f.X 

/>A  2.m7  OK letttr  0f  CkptTAMmhan^  Corps  ofEfufmeets,  U  Gke^ 
(7ue/ '  fffEngiiutrs,  dmiid  Dee,  H 


7X». 


CatmsUGtr^trRt^Umen, 


10 


.A 


k^i 


N?2. 

Cms.-' Sixtum  ofSupfrjfiritfJurr.  atitrely  ot  (/ffwreie,  for 

BREAKWaTER.BlT'TALO  HAKBOR.N.Y. 

Ftb.  £.  M87  oh  l^ervf'Qipt.I^XMdhan'.Cbrps  ofEnffmeers,foAA 
Cfuffof/Mffinws.  daied' Dec.  JS.  1886. 

A  otr    Tkr-  pttrt  shaded,  to  A»  ^rich  PtrUoJid  fhttent  Gm.crefe'. 


APPENDIX  MH — ^BEPOBT  OF  CAPTAIN  MAHAN. 


2357 


'Statement  of  apprapriatione  and  aHoiments  made  for  improving  harhor  at  Buffalo,  N, 

T.f  from  May 'it^t  l^i^,  to  the  present  time. 


Date. 

Amount. 

AKgregate. 

1 

Date. 

Amount. 

Aggregate. 

SiKflby  SS,  1826 

$15, 000. 00 
34.206.00 
15,488  00 
12.900.00 
10, 300. 00 

$15, 000. 00 

April  10. 1889 

$t  89. 100. 00 

80. 000. 00 

100,000.00 

:98.485.04 

75. 000. 00 

20. 000. 00 

75,000.00 

ICO,  000. 00 

85, 000. 0) 

8  J,  OJO.  00 

100,(H)0.00 

9(t,  000  00 

00. 000. 00 

125.000.00 

100,0i;0.00 

112,500.00 

$635, 495. 37 

JiJKaky  19.  181*8 

49.206.00 

61. 691. 00 

77,  591 00 

87,89100 

119,59100 

139,69100 

208.09100 

248.09100 

262. 091 00 

282, 443. 05 

JalvlO,  1870 

715,496.37 

J^'mrll  ^.  1R30 

March  3, 1871 

Jane  10. 1872 

815, 495. 37 

-MiiTTh  ?'  1831 

913,980.41 

j««ivaLl832.  

March  3. 1873 

788. 980. 41 

3Caseb2.1833 

;    31.700.00 

1    20,000.>0 

\*68  500. 00 

February  23,  ]  874 

Juno  23. 1874 

1.008.080.41 

J  i»»«  28.  1834       

1.0H3.9R0.41 

jniv  7.  1838 

March  3.  1875. 

1.183.980.41 

JnnA  11, 1M4 

40,000.00 
14,000.00 

Aaga8t4.  1877 

Jane  18, 1878 

1.  L'6^  980. 41 

.A^njcnst  30, 1832 

^mrch3. 1853 

1.348.980.41 

349.05 
452.32 

March  3. 1H79 

l,418,0r0.4l 

'MlaTrh  ?,  1^55    

262,895.37  i 

June  14. 1880    

1,  538. 980. 41 

JTisMfi  28. 18At 

1 15. 000. 00 
37, 500. 00 

277, 895. 37 
315.395.37 
446,395.37 
516, 395. 37  : 

March  3.  Ifc8l 

Au2a8t2,  1882 

Jaly5.1884  

1.628,9i;0.4l 

JoItZ.  1864 

1,  753. 980. 41 

JnsM  2^  18A6    

131   ftOAOO 

1,863,980.41 
1,966^480.41 

SftATCb2.  1867 100.000.00 

AnsustS,  1886 

1 

*  Two  appropriations. 

t  AUotment  from  general  bill. 

^  Indadee  $23,486.04  which  had  reverted  to  the  Treaanry  and  was  reappropriated. 

The  total  ainoant  appropriated  and  allotted  for  tbis  harbor  is 
^1,966,480.41,  of  which  $1,857,051.06,  exclusive  of  oatstanding  liabili- 
ties, have  been  expended. 

The  amount  expended  on  the  present  project,  from  its  adoption  in 
01874  to  June  30, 1887,  is  $833,970.64. 


Money  statement 


July  1,  1886,  amount  available 

Amount  depiosited  to  balance  accoont 

Ajnonnt  appropriated  by  act  approved  August  5, 1886 


Joly  1,  1867,  amount  expended  during  fiscal  year,  exclu- 
sive of  Uabilities  outstanding  July  1, 1886 $12, 380. 32 

Jalyl,  1887,  oucsUnding liabilities 22,468.59 


Jaly  1, 1867,  amount  available. 


|9, 307. 67 

2.00 

112, 500. 00 

121, 809. 67 


34, 848. 91 
86, 960. 76 


r  Amount  (estimated)  required  for  completion  of  existing  project It  117, 500. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June 

J       30,1889 600,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V^     harbor  acts  of  1866  and  1867. 
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Ab9iract  of  propaaaU  for  iiniber,  iron,  stone,  and  miscellaneous  articles  requirsd  in 
ing  breakuHiter,  sand-oatoh,  and  boat-house  at  Buffalo,  N.  Y, 

[Opened  Jaanwy  18, 1887,  at  the  United  States  Eni^eer  Office,  BufUo,  N.  T.,  under  adrerUteneift 
of  Capt.  F.  ▲.  Mahan,  Corps  of  Engineers,  dated  January  3, 1887.] 


Names  and  addresses  of  bidders. 

Timber. 

Iron. 

1 

oil 

IS 

1 

02 

i 

ITo. 

Oak  (15.558  ft.,  B. 
M.)  per  M. 

Driftrbolts   (Oil 
lbs.)  per  pound. 

• 
0 

£  . 

II 

so 

t 

X 
0  . 

H 

8 

a 

m 

1 

G.  Ellas  &  Brother.  BoiEUo.  N.  Y 

$28 

S  t27 
i     128 

Oenit. 
\ 

Cents. 

I8.B 

2 

Bichard  Walter.  Buffalo.  N.  T 

> 

:io.85 

8 

Beats  &  Brown,  Bnflklo,  N.  Y 

4 

4 

4 

Will  B.  Hull,  Buffalo,  JN.  Y 

33 
26 

5 

Andrew  J.  Packard,  Buffalo.  N.  Y - . 

L40 

H« 

8 

Mark  Packard.  Buffalo.  N.  Y 

8 
2.8 

2.93 

7 

Pliny  B.  HoNanshton,  Buffalo.  N.  Y 

8 

&Dewitt  Clinton  Welch.  Buffalo.  N.  Y 

26 

23 

ti« 

Name  and  address  of  bidders. 

11 

8 

O  U> 

3 

Putty  (4  ponndB)  per 
pound. 

Nails. 

• 

1 
& 

5 

a 

1 

1 

a 
5 

2 

No. 

3-penny  (30  lbs.) 
per  pound. 

8-penny  (30  lbs.) 
per  pound. 

20*penny  (25  lbs.) 
per  pound. 

.a 
e 

i 
§ 

s 

1 

• 

G.  Elias  St  Brother.  Buffalo, 
K.Y 

OenU. 

CenU. 

Cents, 

Cents, 

Cents. 

Cents. 

Cents. 

|9tt.» 

2 

Richard  Walter.  Buffalo.  N.  Y.. 

.V.'.V. 

17B.II 

a 

Beals  St  Brown.  Buflklo.  N.  Y. . . 

5 

4 

4 

4 

10 

7Le4 

4 

Will  B.  HulL  Buffala  N.  Y 

8810 

5 

Andrew  J.  Packard,  Buffalo, 
N.Y ' 

12 

8 

5 

5 

5 

5 

16 

LIAS 

A 

Hark  Packard.  Buflklo.  N.  Y  . . . 

6L« 

7 

PlinyB.  MoNaughton,  Buflklo. 

N.    Y..    ......    ......    ......    .....a 

51« 

8 

§  De  Witt  Clinton  Welch,  Buffalo, 

Jl .  jT . .---•• ......  .......  ... 

8UlM 

"  $27  per  M  on  13.935  feet,  B.  M. 
t  $26  per  M  on  3.662  feet,  B.  M. 

X  This  bid  was  made  for  the  whole  lot  of  200  cubic  yards.    The  prloe  per  yard  waa  calenlated  via 
the  result  of  85  cents  per  yard. 
&  Bid  reoelTcd  at  2  p.  m.,  January  13, 1867. 
OPerM. 

All  bids  for  timber  were  rejected. 
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Abstract  of  proposals  for  fwmUhing  iimher,  irony  etc,  at  Buffalo  MarJtor,  New  York. 

[Opened  at  12  m.  on  May  16. 1887.  at  the  TTnited  States  Engineer  Office,  BnflOilo,  N.  Y.,  under  adver- 
titement  of  CapU  F.  A.  Mahan,  Corps  of  Engineers,  dated  May  5,  1887.  J 


M&terlsL 

1.  Laycock  Lnm* 
ber  Company, 
Buffalo,  K.  Y. 

2.0.  Ellas  &Bro., 
BufEftlo,  N.  Y. 

IBeals&Brown, 
Bufiklo,  N.  Y. 

4.  Daniel  Mo- 
Naughton,  Buf- 
falo, N.  Y. 

Price 
per 
unit 

Total. 

Price 
per 
unit. 

• 

Total. 

Price 
per 

unit 

Total. 

Price 
per 
unit 

Total. 

Piles  (1.272  linear  feet) 

White  oak  (5  728  fe«*t.  a  M.) 
Whit«  pine  (119.028  feet.  D.M) 
Drift-bolts  (3.460  Doonds) 

10.25 
26.00 
23.00 

$31R.OO 

148.  Oi 

2,098.20 

$0.25 
24.00 
21.00 

318.00 

137.47 

2.5ia40 

iofo'iA 

.50 

487 

""$107."  45 

225.00 

88.96 

$0.02^ 

.55 

4.60 

'$d3.'6B 

ScTCtw-bolts  (4-VO) 

247.50 

Snikes  (8  keirs) 

86.80 

Abstract  of  proposals  for  furnishing  stone,  sand,  and  cement  at  the  BreahwAter,  Buffalo,  N,  T. 

[Opened  at  12  o'clock  meridian  (eastern  standard  time)  June  0, 18S7,  at  the  TTnited  States  Engineer 
(JflBbce.  Buffido,  K.  Y.,  by  Capt.  F.  A.  MLahan,  Corps  of  Engineers,  under  advertisement  datsa  May 
19,  1887. 


« 

Stone. 

Cement. 

Sand, 

5.600 

cubic 

yards. 

Xamee  and  addresses  of 
bidders. 

First 
class.  160 

cubic 
yards. 

Second 

clasH,610 

cubic 

yards. 

Third 

class,  460 

cubic 

yardd. 

Fourth 

class, 

7,800  cu- 

bio  yarda 

Dycker- 
b'offor 
White 
Bros., 

2,450  bbls. 

Total 
amount 
of  bid. 

1.  William  E  Carroll,  (  price 
BaiIs1o.K.  Y )  total 

2.  Williams  &McCon-<  pi  ice 
nell,  Bafialo.  N.  Y..  (  lotal 

$1.05 
5,880.00 

$6^880100 

$3.50 
560.00 

$7.50 
4,576.00 

$8.50 
3. 910. 00 

$1.84 
14.352.00 

•$2.52 

6. 174. 00 

t2.09 

5,120.50 

29,57L00 

Z.  Howard    Fleming,  <*  price 
New  York,  N.  Y.. .  j  total 

5,120.60 

'HaaoTsr  cement. 


tOibbs's  cement ;  $2. 09  per  barrel  if  admitted  duty  tn%. 


Bfds  for  stone  of  the  first,  second,  and  third  classes  were  rejected. 
Bids  for  sand  was  rejecteid. 


COMMERCIAL  STATISTICS. 


Buffalo  Harbor,  New  York,  is  situated  within  the  collection  district  of  Buffalo  Creek, 
New  York. 
The  harbor  is  lighted  by — 

(1)  A  fixed  white  light,  known  as  the  Buffalo  light.  It  stands  125  yards  from  the 
outer  end  of  the  south  pier  at  the  entrance  to  Baffulo  Creek.  It  is  of  the  third  order. 
It  is  65  feet  above  the  level  of  the  lake  and  is  visible  at  a  distance  of  14f  miles.  It  is 
in  latitude  4.2^  52^  40''  north,  and  longitude  7iP  53'  24"  west. 

(2)  A  fixed  red  light,  known  a.s  the  Buffalo  breakwater  light.  It  stands  on  a  crib 
at  the  north  end  and  on  the  land  side  of  the  main  arm  of  the  Bnffalo  breakwater.  It 
IS  of  the  fourth  order,  37  feet  above  the  level  of  the  lake,  and  visible  at  a  distance  of 
12i  miles.    It  is  in  latitade  42°  52'  (39")  north  and  longitude  78^  53'  56"  west. 

(3)  A  fixed  white  light  varied  with  a  white  flash  every  ninety  seconds,  known  as 
the  Horseshoe  R«*ef  light.  It  stands  on  Horseshoe  Reef,  at  the  entrance  to  Niagara 
River.  It  is  of  the  fourth  order,  43  feet  above  the  level  of  the  lake,  and  visible  at  a 
disUnce  of  12f  miles.  It  is  in  latitude  42^^  52'  53"  north,  and  longituda  7tP  54'  56" 
west. 

Fort  Portar  is  within  tha  aity  limits  on  Niagara  Rivar. 
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Tabijb  L^Beoeipt  of  Umber  products  by  lake  duHng  the  year  eadtng  Deoemher  'SL,  1881. 


Headings 

Boom 

Lumber.. 
lAth 


.banela. 
.nomber. 

feet. 

.pieces. 


Bailrosd  ties number. 

StaTes do  .. 

Stove  bolts cords. 

Bliinffles number. 

Shooks balee. 

Posts namber. 

Logs feot. 


1884. 


350,000 

281, 663, 000 

13, 090. 000 

100,000 

1. 110. 560 

e.M8 

37,616.000 

84,680 

60,000 

28,000.000 


188S. 


18K 


65,000 

560.000 

240.637,000 

18,185,000 

87,500 

2,02^,130 

tf,880 

52,716,000 

8,9G0 

300,000 

85,000,0(10 


71.W 
4M,MI 

12.UIIW 

sea 

1.2ti^M 

Mil 
58.58MB 


1S,69B,M 


Table  II.— General  imports  by  lake  during  year  ending  December  31, 1886,  eompeured  wUk 

those  during  year  ending  December  31,  18%. 


Artiolee. 


Qrsin : tons.. 

Oilcake packages.. 

Lard do... 

Feed : sacks.. 

Pork barrels.. 

Lead pigs- 
Lead tons.. 

Seed  (other  than  flax) bags.. 

flaxseed tons.. 

Coal do... 

Copper do — 

Copper bars.. 

Copper packages. 

Copper  ore tons.. 

Iron  ore do 

Pig  iron .do... 


Qnantitj. 


2,675,260 

229.960 

103.810 

387,170 

31.450 

106,740 

00 

71,500 

58,805 

.520 

24.878 

35,663 

834 

660 

21,634 

18,376 


Increase 
over  1881 


093»548 

105.530 

140.030 

181.780 

24.400 

30,210 

90 

30,700 


under  IflSk 


»,Ul 


6.680 
84,583 


600 

14,374 

5, 


SH 


Tablb  ni.— Jmporto  by  lake  during  year  ending  December  31,  1886,  other  than  those 

mentioned  in  Tables  I  and  IL 


Articles. 


Alcohol harrels.. 

Ashes casks.. 

Bacon tierces.. 

Beans bushels.. 

Bnllion bars.. 

Com  meal barrels.. 

Cotton bales.. 

Fish <. packages.. 

Glnoose barrels. 

Grease tierces. 

Hair ^ J. barrels. 

Hay tons.. 

Hiaes bundles.. 

Malt bushels.. 

Heal sacks.. 

OaUneal barrels.. 


Articles. 


Leather rolls.. 

Oil barrels.. 

Peas bashels.. 

Pelts bundles.. 

Rags sacks.. 

Silver  ore do.... 

Silver  ore tons.. 

Spelter plates.. 

Starch .oozes.. 

Stearine barrels.. 

Susar do 

Tallow do... 

Tobacco padcages.. 

Wood ooras.. 

Wool bales.. 

Zino 


Qnantay. 


IN 
4.W 

m 

sain 

m 

41.19 

10,  n 

m 


9,m 

m 
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Tablk  IV . — Selative  atMunts  of  grain  delivered  in  New  Tark  City  hy  various  routes  during 

the  year  ending  December  31, 1886. 


Route. 


Bnabels  of 
, ,  grain  by  each 
roate. 


Cuial 

Kew  York  Central  and  Hodaon  Birer 

^ew  York,  Ijake  Srie.  and  Weatem  Ballway. . 
Delaware,  lAokawanna,  and  Weatem  Bailway 

PenoAvlvaniA  Ballroad 

New  York,  Weat  Shore  and  Bnffido  Bailway. . 

By  riverand  coaatwiae. 

B5-  rariona  rontea  not  mentioned  above 

Total , 


44.03e,522 
27, 372, 625 
20, 660;  836 
10,221,078 
10.040.576 
10.000,272 
2. 132, 870 
,  0,421,184 


130,010,002 


Percent. 

by  each 

route. 


82.64 
20.01 
16.70 
7.81 
7.67 
7.64 
1.63 
4  01 


100.00 


Arrivdls  and  departures  of  vessels  during  the  year  ending  December  31, 1886. 


ArrlTala. 

Bepartnrea. 

Number. 

Tonnage. 

2f umber. 

Tonnage. 

gteanera 

1,434 
2,228 

1, 537, 183 
703,727 

1,505 
2,102 

L  608. 676 

fMlinff  reaflfJa  

758  0j6 

■-'^"■■Jfc    *  l^B»Wi«i-  J.. ..i.ijj.  ...«•■-.. ...J-.... ••••••••..-.. 

Total 

3,662 

2,330,010 

8,007 

2,356,6U 

Amount  of  revenne  collected  dnriog  the  year  ending  December  31 ,  1886 .    |965, 819. 61 

YalDe  of  imports,  same  year 6,174.651.00 

Value  of  exports,  same  year 1 420,268.00 

Hie  commercial  statistics  for  Black  Bock  Harbor  are  included  with  those  for  Buf- 
falo Harbor. 


BBPAIBS  TO  LAKE  HABBOB  WOBKS. 


Office  of  the  Chief  of  Engineers,  U.  S.  Abmy, 

Washington^  D.  C,  November  5, 1886. 

SiB:  The  accompanying  communications  of  October  29  and  30  to  this 
office,  from  Gapt.  F.  A.  Mahan,  Corps  of  Engineers,  submitting  estimates 
for  repairs  to  the  breakwater  and  other  structures  at  Buffalo,  which  he 
reports  as  absolutely  necessary  to  enable  the  works  to  be  tided  over 
the  coming  winter,  are  referred  to  the  Board  of  Engineers  for  consider- 
ation and  report  as  to  the  present  necessity  or  expediency  of  such  re- 
pairs. 

The  Board  will  detail  one  or  two  of  its  members  to  make  a  personal 
examination  of  the  works  at  Buffalo,  with  the  view  to  a  better  under- 
standing of  their  condition.  In  connection  with  this  special  duty  the 
Board,  at  its  convenience,  will  take  into  consideration  and  report  upon 
the  general  subject  of  future  repairs  to  Lake  Harbor  works,  the  costs 
of  which,  as  will  be  seen  from  the  annual  reports  of  this  office,  are  aug- 
menting to  such  a  degree,  owing  to  the  perishable  nature  of  the  mate- 
rial used  in  construction  and  the  increase  of  cost  of  that  material,  as  to 
call  for  serious  consideration  whether  the  use  of  timber  shall  be  con- 
tinued or  some  other  mode  of  repair  or  construction  adopted  for  the 
future. 
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It  is  desired  that  the  report  first  requested  be  made  at  as  early  aday 
as  practicable. 
By  command  of  Brigadier  General  Dnane. 
Very  respectfully,  your  obedient  servant, 

John  G.  Pabke, 
CoUmel  of  Engineers^  BvU  Maj.  Qen^  XT.  A  A. 
Col.  Thomas  Lincoln  Casey, 

Corps  of  Engineers^  President  Board  of  Engineers  for  FarUfieaimt 
cmdfor  Biver  and  Harbor  Improvements. 


first  report  of  the  board  of  enaineers. 
Office  of  Board  of  Engineers  fob  Fortifications 

AND  FOB  BiYEB  AND  HABBOB  IMPBOYBMENTS,  ETC. 

l^ew  York,  December  16, 1886. 

Genebal  :  Referring  to  the  communicaton  from  Captain  Mahan,  re- 
porting injuries  to  the  breakwater  at  Buffalo  during  the  gale  of  Octo- 
ber 14,  referred  to  tbe  Board  by  your  letter  of  November  5, 1  have  to 
report  that  a  committee,  consisting  of  Colonels  Abbot  and  McFailaod. 
have  visited  the  locality  and  personally  examined  the  breakwater. 

Very  extensive  repairs  to  the  older  portion  at  the  northern  end  will 
be  necessary  next  year,  but  at  present  they  are  impracticable  fiom  the 
lateness  of  the  season.  Work  must  be  restricted  to  measures  to  secoR 
the  cribs  from  further  injuries,  and  especially  from  further  loss  of  stooe 
by  waves  breaking  over  the  structure.  The  old  sea-wall,  now  broka 
down  in  places  and  rendered  unnecessary  by  the  extension  of  the  break- 
water,  contains  a  supply  of  stones  varying  in  weight  from  1,600  to 
3,200  pounds,  which  Captain  Mahan  estimates  may  l^  placed  upon  tbe 
small  stone  in  the  broken  cribs  for  about  $2  per  cubic  yard,  forming  i 
sort  of  rough  protective  flagging.  There  are  about  600  squaure  y«di 
of  surface  thus  exposed.  Hence  a  covering  one  cubic  yard  in  depU 
will  cost  about  $1,500. 

While  the  Board  regard  this  as  a  somewhat  doubtful  expedient,  it 
offers  enough  chances  of  preventing  the  loss  of  small  stone  during  the 
winter  to  justify  the  outlay.  It  may  be  found  expedient  to  raise  slightij 
the  level  of  the  lowest  part  of  some  of  the  broken  cribs  by  a  layer  rf 
new  timber,  and  care  should  be  taken  to  bed  the  heavy  stone  in  such  a 
manner  as  to  secure  the  greatest  possible  stability. 

Work  should  begin  at  the  extreme  northern  end  near  the  light-hoase. 
where  the  worst  injury  occurred.  As  captain  Mahan  estimates  that 
about  40  yards  can  be  placed  daily  on  the  cribs,  600  yards  can  be  plaeed 
in  about  three  weeks. 

It  is  believed  that  from  $1,500  to  $2,500  can  be  judiciously  expended 
at  once  in  the  mode  recommended. 

On  behalf  of  the  Board : 

Very  respectfully,  your  obedient  servant, 

•  Thos.  Lincoln  Casey, 
Colonel  of  Engineers j 
Presi^^t  of  the  Board. 
Brig.  Gen.  J.  0.  Duane, 

Chief  of  Engineers,  U,  8.  A. 
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SEGOITD  BEPOBT  OF  THE  BOARD  OF  ENaiNEEBS. 

The  Boabd  of  Engineebs, 

New  Yarhj  February  2, 1887. 

Oenebajl:  The  Board  of  Engineers  has  the  honor  to  submit  the  fol- 
lowing report  on  the  general  subject  of  future  repairs  to  lake  harbor 
works,  in  compliance  with  your  letter  of  November  5, 1886,  referring 
to  breakwater  at  Bufifalo,  N.  Y. 

The  method  of  constructing  piers  and  breakwaters  for  harbor  im- 
provements on  the  Great  Lakes  by  means  of  large  cribs  of  timber  filled 
with  small  rubble-stone  was  originally  adopted  by  reason  oi  its  econ- 
omy and  the  indefinite  durability  of  timber  in  fresh  water.  The  super- 
structure, or  portion  of  the  works  above-water  has  been  built  in  the 
same  manner,  but  it  was  contemplated  that  it  should  be  ultimately  re- 
placed by  masonry. 

The  Board  of  Engineers  on  Erie  Harbor  (1853),  of  which  Lieutenant 
Colonel  James  Kearney,  Topographical  Engineers,  was  president,  laid 
down  certain  rules  for  the  construction  of  crib-piers  and  breakwaters. 
Among  other  things  the  Board  states : 

^^That  due  time  having  been  allowed  for  the  ultimate  settlement  of 
the  structure,  the  upper  part  of  it  should  be  replaced  by  masonry, 
namely,  from  a  point  so  low  that  the  timber  of  the  foundation  may  not 
be  liable  to  come  in  contact  with  the  atmosphere." 

The  average  duration  of  timber  above  water  is  about  fifteen  years, 
and  it  has  been  found  more  economical  to  renew  the  timber  from  time 
to  time  than  to  resort  to  masonry.  The  increasing  scarcity  and  cost  of 
timber,  and  the  continual  expense  of  repairs  made  necessary  by  storms 
and  collisions,  renders  it  important  that  these  works  should  be  made 
more  permanent.  The  superstructure  should  be  replaced  by  masonry 
where  the  substructure  will  admit  of  it. 

The  character  of  the  masonry  will  depend  on  the  location  and  expos- 
are  of  the  works.  In  1875-'78,*^the  timber  superstructure  of  the  north 
pier  of  Milwaukee  Harbor,  built  in  1855-'57,  for  a  distance  of  1^130 
feet  from  the  shore,  was  replaced  by  dry-stone  masonry.  This  pier 
is  20  feet  wide,  and  the  substructure  consists  of  cribs  of  12-inch  by  12- 
inch  timber,  each  32  feet  in  length.  The  side  and  cross-walls  of  the 
cribs  are  built  solid,  and  were  designed  to  afibrd  the  necessary  support 
to  the  masonry  superstructure.  The  old  superstructure  was  removed 
and  the  timber  taken  off  for  a  distance  of  about  2  feet  below  the  mean 
lake  level,  where  the  timber  was  found  sound. 

The  platform  of  12-inch  by  12-inch  oak  timber,  each  32  feet  long  and 
4  feet  wide,  were  placed  lengthwise  of  the  crib,  resting  on  the  side  and 
cross-walls.  These  platforms  support  two  walls  of  large  stone,  each  4 
feet  thick.  The  space  between  the  walls  is  filled  with  dry  rubble  taken 
from  the  old  work,  covered  with  rough  paving  stone  about  one  foot 
thick.  The  stone  for  the  walls  and  pavements  are  quarry  face  and  laid 
without  mortar.  The  stone  is  a  limestone,  from  a  quarry  at  Milwaukee; 
a  section  of  the  pavement  was  made  of  concrete  9  inches  thick  as  an 
experiment ;  the  cement  used  was  American  Portland  cement.  As  to 
the  present  condition  of  the  work,  Mr.  W.  H.  Bearding,  assistant  en- 
gineer, in  a  letter  dated  December  7, 1886,  states  as  follows: 

^^  There  are  a  few  of  the  top  stones  (particularly  the  paving  between 
walls)  cracked,  but  not  to  such  an  extent  as  to  require  immediate  re- 
newal or  ill  any  way  condemn  the  method  of  constrcting  the  super- 
Btractare  with  stone.    The  work-in  toto'.may  be  said  to  be  as  efficient 
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as  when  first  constructed.    The  concrete  has  not  stood  aa  well  as  it 
mi^ht  have  done  with  more  experience  and  slightly  different  treatment* 

The  average  cost  of  the  work  was  $36.52  per  rnnuing  foot  of  pier. 

A  bross-section  of  this  superstructure  is  given  in  Keport  of  the  Chief 
of  Engineers  for  1878,  page  ll66. 

It  is  believed  that  a  superstructure  similar  to  this,  if  built  of  durable 
stone,  will  answer  the  requirements  for  piers  extending  from  the  shore 
out  to  a  depth  of  12  feet,  more  or  less,  depending  on  the  exposure. 

For  the  portion  of  the  piers  in  greater  depth  and  for  detached  break- 
waters a  different  kind  of  masonry  is  required. 

There  are  few  examples  of  such  work  in  this  country,  but  the  recent 
experience  abroad  seems  to  favor  the  use  of  concrete  in  large  massei. 
The  cross-section  of  breakwaters  now  generally  adopted  abroad  con- 
sists of  a  wall  of  concrete,  vertical,  or  nearly  so,  resting  on  the  natiml 
bottom,  where  the  depth  is  not  too  great,  or  upon  a  base  of  rubble,  the 
top  of  which  should  be  at  »  distance  below  water,  where  the  stone  mH 
not  be  disturbed  by  wave  action.  This  distance  is  variable,  but  witb 
improved  methods  vertical  walls  have  been  built  economically  on  rab- 
ble foundations  22  feet  below  water,  and  this  could  be  exceeded  if 
necessary. 

In  some  cases,  where  the  bottom  is  favorable,  the  foundation  is  made 
of  concrete  in  large  bags  holding  from  5  tons  upward }  in  a  few  in- 
stances as  much  as  100  tons. 

Examples  of  these  are  given  in  *•*•  Harbours  and  Docks,^  by  Harconrt 

The  project  now  being  carried  out  tor  closing  the  opening  betweoi 
the  Delaware  Breakwater  and  the  ice-breaker,  1,390  feet  long,  consists 
of  a  foundation  of  stone,  irregular  in  size,  the  top  of  which  is  48  fee^ 
wide,  12  feet  below  low  water,  surmounted  by  a  wall  of  concrete  24  feet 
wide  at  the  base,  24  feet  high,  and  12  feet  wide  at  top ;  the  concrete  to 
be  built  in  large  masses  with  the  above  cross-section,  and  each  mass  16 
feet  long.  This  work  is  greatly  exposed  to  storms  and  the  action  of 
fields  of  ice. 

In  our  crib-piers  and  breakwaters  we  have  vertical  walls  from  the 
bed  of  the  lake  or  from  foundations  of  rubble-stone  at  a  distance  of 
several  feet  below  the  surface. 

For  exposed  localities,  such  aB  the  outer  portions  of  piers  andbreaJs* 
waters,  it  is  considered  that  the  use  of  concrete  in  large  masses  either 
with  or  without  a  facing  of  masonry,  as  may  be  determined  by  the 
work  recommended  by  the  Board  for  the  superstructure  of  the  BnflUo 
Break-water,  offers  the  most  satisfactory  solution  generally  for  repbM- 
iug  the  superstructure  of  existing  works.  The  timber  superstructure 
should  be  cut  down  to  afford  a  good  foundation  and  leave  no  timber 
exposed  to  the  air.  The  cross-section  of  the  superstructure  will  de- 
pend on  the  exposure  and  will  vary  very  much.  Some  of  our  crib 
breakwaters  are  as  wide  s^s  from  30  to  40  feet  It  is  not  necessary  in 
such  cases  that  the  concrete  superstructure  should  have  the  full  widtit 

There  will  doubtless  be  found  many  cases  where  a  good  foundation 
can  not  be  had  owing  to  imperfect  couHtruction  or  irregular  tkUgnineot 
and  settlement  of  the  cribs ;  and  it  may  be  necessary  to  build  an  inde- 
pendent substructure.  In  this  connection  it  would  be  well  to  consider 
the  advisability,  in  future  work,  of  constructing  the  substructure  of 
concrete  or  other  masonry.  Although  timber  will  last  indefinitely  in 
fresh  water,  the  cribs  are  exposed  to  injury  from  collisions  and  storms 
for  several  feet  below  water,  making  repairs  difficult  and  expensive. 
A  work  entirely  of  masonry  would  be  permanent  and  the  repaurs  re- 
duced to  a  minimum. 
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The  substitutioa  of  masonry  for  timber  cribs  is  largely  a  question  of 
cost. 

There  are  a  number  of  pile-piers  on  the  lakes,  located  generally  at 
the  mouths  of  streams,  consisting  of  two  rows  of  piles  cut  off  at  or 
below  the  water-surface,  surmounted  by  a  timber  superstructure,  and 
filled  with  brush  or  slats  loaded  with  stone.  These  were  adopted  as 
being  less  costly  than  cribs :  they  are  quite  narrow  and  do  not  extend 
to  great  depths  of  water.  Should  it  ever  be  found  advisable  to  replace 
the  8ux)erstructure  by  masonry,  it  can  be  supported  on  a  platform  of 
timber  placed  below  water  and  resting  on  the  piles. 

While  indicating  concrete  in  large  masses  as  the  best  material  gen- 
erally for  the  construction  of  the  superstructure  on  account  of  economy 
and  the  resistance  it  will  afford  to  the  action  of  storms,  there  are,  doubt- 
less, cases  where  other  methods  may  be  adopted,  such  as  ordinary  stone 
masonry  or  large  blocks  of  stone  with  quarry  face,  laid  without  mortar. 

Bespectfully  submitted. 

Thos.  Lincoln  Casey, 

Colonel,  Corps  of  Enffineera. 
Henbt  L.  Abbott, 
Colonel  Engineers^  Bvt,  Brig,  Oen. 

0.  B.  OOMSTOCK, 

Lieut  Col,  of  Engineers  and  Bvt,  Brig,  Oen. 

D.  0.  Houston, 
Lieut  Col,  EngineerSj  Bvt  Colonel. 
Brig.  Gen.  James  O.  Duanb, 

Chief  of  Engineers,  U.S.A. 


EXTRACT  FROM    INDORSEMENT    OF    THE    BOARD    OF    ENGINEERS  ON 
letter  of  captain  MAHAN  OF  DECEMBER  15,  1886,  SUBMITTING 

project  for  the  reconstruction  of  the  breakwater  at 
buffalo,  new  york. 

The  Board  of  Engineers, 

New  York,  February  2, 1887. 

•  •  •  •  •  •  -      • 

Beferring  to  the -Buffalo  Breakwater,  the  Boanl  recommends  that  the 
superstructure  for  a  distance  of  500  feet  from  the  northern  end  be  con- 
structed of  concrete  faced  with  rough  stone  masonry,  having  a  cross- 
section  as  shown  on  the  accompanying  tracing  marked  No,  1,  and  that 
the  next  500  feet  be  entirely  of  concrete  as  shown  on  tracing  No.  2. 
Access  to  the  top  of  the  work  is  to  be  afforded  by  flights  of  stone  steps 
500  feet  apart. 

This  locality  affords  a  favorable  opportunity  for  testing  these  methods 
of  construction. 

The  concrete  on  the  face  and  top  of  l^he  work  for  a  thickness  of  about 
3  feet  should  be  made  with  rich  Portland  cement  mortar.  The  super- 
structure should  have  points  at  right  angles  to  the  line  of  the  break- 
water over  the  junctions  of  the  cribs. 

The  work  proposed  will  about  exhaust  the  funds  now  available,  and 
the  experience  gained  will  be  valuable  in  considering  projects  for  its 
extension. 

On  behalf  of  the  Board. 

Thos.  Lincoln  Casey, 
Colonel,  Corps  of  Engineers, 
Frestdent  of  the  Board* 
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Eecommended  for  approval  by  the  Chief  of  Engiueers  except  as  to 
that  of  plau  of  No.  2,  tbe  exteut  of  which  should  be  reduced  from  a  dia- 
taace  of  500  feet  to  that  of  250  feet. 

Approved  by  the  Secretary  of  War  February  17,  1887, 


M  M  4. 

IMPROVEMENT  OF  NIAGARA  RIVER,  NEW  YORK. 

No  work  was  done  daring  the  year.    Available  funds  will  be  held  iisr 
BQch  further  improvement  of  the  channel  as  may  be  practicable. 

Name  of  harbor,  Tonawanda,  N.  Y. ;  collection  districts,  Baffalo  Creek  and  Snspes- 
sion  Bridge. 


Money  statement 


Jnly  1, 18B6,  amount  available 
July  1,  1887|  amount  available 


9567  3; 

5e7.^ 


COMMBBCIAL  STATISTICS. 


ArrivaU  and  departurei  of  veaseU  during  tJie  year  ending  December  31,  ldS6. 


Claaa. 


Stoamers 

Sailing  TOMek. 


Total 


Arrivals. 


346 
813 


1,130 


Tons. 
110,979 
285,067 


398,068 


3o. 
343 


1,143 


Amount  of  revenue  collected  during  year  ending  December  31 ,  1886 $56, 161  £ 

Value  of  imports  same  year 614,75L«W 

Value  of  exports  same  year 14.000106 

Greatest  draught  of  vessels,  13^  feet. 


M  M  5. 

IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

I  relieved  Oapt  C.  F.  Palfrey,  Corps  of  Engineers,  of  the  charge  rf 
this  work  on  September  30,  1886,  incompliance  with  Special  Orders 5a 
188,  paragraph  15,  dated  Heaiiquarters  Assistant  Adjntant-GeneraTs 
Office,  August  14, 1886. 

No  work  was  done  during  the  fiscal  year.  The  depth  of  the  chanMl 
between  the  piers  is  about  8  feet.  The  shore  to  the  eastward  of  tbe 
east  pier  is  in  process  of  being  gradually  undermined,  and  it  is  but  < 
question  of  time  until  a  break  is  made  through  to  Twelve  Mile  Creek. 

The  piers  are  both  in  great  need  of  repairs.  Contracts  have  beea 
made  for  the  materials  required  as  follows: 

On  June  23, 1886,  with  O.  Elias  &  Bro.,  for  timber. 

On  June  11, 1886,  with  Miles  S.  Yosburgh,  for  stone. 
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An  informal  contract  witlr  D.  McNanghton,  for  iron. 

These  awards  were  in  accordance  with  proposals  opened  May  16, 18S7. 

It  is  proposed  for  the  coming  year  to  repair  the  cribs. 

Name  of  harbor,  Wilson,  N.  Y. ;  collection  district,  Niaj^ara,  N.  Y. ;  nearest  work 
of  defense,  Fort  Niagara,  N.  Y. ;  nearest  light-house,  Olcott,  N.  Y. 

Money  statement, 

Jnlyl,  1886,  amount  availabla $32.29 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000. 00 

10, 032. 29 
July  1,  18S7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  oatstanding  July  1,  IbSti $630.66 

Julv  1, 1887,  outsUnding  liabUities 1,117.80 

1,748.46 

July  1,  1887,  amount  available 8,283.83 

C  AiLonnt  (estimated)  required  for  completion  of  existing  project 50, 0()0. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June30, 1889  20, 000. 00 
i  Sabuiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  ld66  and  18(i7. 


Ahsiraet  of  propo$aU  for  fumUhing  Hniberf  irony  and  iiane  at  Wilfon  Harbor ,  N,  Y., 

opened  at  12  m.  on  May  16,  1887. 


Names  uid  addresses  of 
bidden. 

White  p5n« 
(22,488  ft.,  B.M.) 

Drift-bolU  (2,200 
poondft). 

Spikes  (3  kegs). 

Stone  (286  oabio 
yards). 

No. 

PerH. 

feet. 

Total. 

Per 
poand. 

Total. 

■ 

Per  keg. 

Total. 

Per 
oubio 
yard. 

Total 

1 

Lavcock    Lomber  Com- 
pany, Baflblo,  N.  Y... 

6.  Elias  &  Bro.,  BaffiUo, 
N.T 

Beala  Sl  Brown,  BufilfUo, 
N.  T 

$25.00 
23.50 

$562.20 
528.47 

CetUa. 

2 

• 

3 

3.4 
2.0 

74.80 
03.80 

$5.25 
4.80 

15.75 
14.40 

4 

Daniel  M oNaugh  to n, 
Baffiilo.  N.  Y 

5 

Miles  S.  VoBburxh,  Wil- 
aon,  N.  Y 

$1.21 
1.40 

844  85 

6 

Owen  Sl  Calvert,  Yonnga- 
town.  N.  Y  * 

8M  00 

COMMERCIAL  STATISTICS. 


Arrival  and  departures  of  veeeele  during  the  year  ending  December  31,  1886. 


Class. 

Entered. 

Cleared. 

Number. 

Tonnage. 

Average. 

Number. 

Tonnage. 

Average. 

f^^lfng.YeSSelS 

1 

106 

106 

2 

265 

139 

Amount  of  revenue  collected  during  the  year  ending  Deoi^mber  31, 1886,  $1.2S(; 
.value  of  imports  same  year,  $5.    Greatest  draught  of  vessels,  9  feet. 
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MM  6. 

IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

I  relieved  Gapt.  C.  F.  Palfrey,  Oorps  of  Engineers,  of  the  charge  of 
this  work  on  September  30, 1886,  in  accordance  with  Special  Orders  lITo. 
188,  paragraph  15,  dated  Headquarters  Assistant  Adjntant-Oenertfi 
Office,  August  14, 1886. 

No  work  was  done  during  the  last  fiscal  year. 

The  piers  are  very  much  dilapidated  and  in  urgent  need  of  repain. 
Contracts  have  been  made  for  the  necessary  materials,  and  work  will  be 
begun  so  soon  as  they  shall  have  been  received.  The  contracts  were 
made  as  follows : 

On  June  29,  with  Miles  S.  Yosburgh  for  timber. 

On  June  29,  with  Miles  S.  Yosburgh  for  stone. 

An  informal  contract  was  made  with  D.  McNaughton  for  the  iron. 

Name  of  harbor,  Olcott,  N.  T. ;  colleotioD  district,  Niagara,  N.  Y. ;  nearoat  work  U 
defense.  Fort  Niagara,  N.  Y. ;  Dearest  light-hoase,  Olcott,  N.  Y. 

The  Olcott  Light  is  oq  the  outer  end  of  the  west  pier,  at  the  entrance  to  Oleott  Hir- 
bor,  month  of  Eighteen  Mile  Creek.  It  is  a  fixed  white  light,  of  the  sixth  order  S 
feet  above  the  level  of  the  lake,  and  visible  from  a  distance  of  11^  miles.  Its  podoot 
is  latitude  43^  20'  '27"  N.,  and  longitude  78^  43'  18"  W. 

Money  itatetnent. 

Amount  appropriated  by  act  approved  August  5, 1886 $10, 000. 91 

July  1, 18o7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $634.74 

July  1, 1887,  outstanding  liablities 4,378.96 

4,913.71 

July  1,  1887,  amount  available ^ 5,086.19 

{Amount  (estimated)  required  for  completion  of  existing  project 90, 000. 0( 

Amount  tJiat  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1889  30, 000. 09 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abrtraet  of  propo$aU  far  fumishing  timber ^  irony  and  iUme  at  OlcoU  Harbor ,  N.  r. 

opened  at  12  m.  on  May  16,  1887. 


Names  uid  Addresses 
of  bidders. 

White  pine 
(131,768lt.,B.M.). 

Drift-bolts  (9,700 
'  poonds). 

8p!k«(10k^).!8««»^"* 

No. 

PerM 
feet 

TotaL 

Per 
poond. 

Total. 

Per  keg. 

Total.  ' 

t 
t 

Per 
cnbie 
yanL 

(Tolri. 

1 

Layoock  Lamber  Com- 
psny,  Baflklo,  N.  Y.. 

Q.  Ellas  Sc  Bro.,  Baf- 
falo.N.Y 

$25.00 
8&00 

$3,294.20 
3,294.20 

(knt$. 

2 

i 

8 

Beala  A,  Brown,  Buffalo, 
K".  Y 

8.4 
2.9 

$329.80 
281.30 

i&26 
4.80 

$52.50 

4 

Daniel     MoNanghton, 
BoffalaN.  Y 

48.00 

1 

6 

Miles     if.     Yosbnrffb, 
Wilaon,  N.Y 

Owen  A  Calvert, 
Yoongstown,  K.  Y  . . . 

24.90 

3,281.02 

•  •  •  •  •  •  •  • 

$L22 
l.V 

-  -  -- 

$sm0 

6 

•0L9 
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COMMERCIAL  STATISTICS. 


Arrivala  and  departures  of  vessels  duHtig  the  year  ending  December  31,  ldd6. 


ClaM. 

Arriyals. 

Departure!). 

Number. 

Tonnage. 

Mean. 

Number. 

Tonnage. 

Mean. 

toamfini    

6 
12 

1,435 
146 

230 

12 

6 

12 

1,435 
146 

239 

ftil^n^-vffHiselii...                - 

12 

Total 

18 

• 

1,581 

18 

1.581 

• 

LmoQDt  of  revenue  collected  during  the  year  ending  December  31,  1886 $17. 00 

ralaeof  imports  same  year 500.00 

raloeof  exports  same  year 1,929,00 

Greatest  draught  of  vessels,  8  feet. 


MM  7. 

IMPEOVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

1  relieved  Gapt.  0.  F.  Palfrey,  Corps  of  Engineers,  of  the  charge  of 
this  work  on  September  ^,  1886,  in  compliance  with  Paragraph  15, 
Special  Orders  No.  188,  dated  Headquarters  Assistant  Adjutant-Gen- 
draFs  Office,  Washington,  D.  0.,  August  14, 1886. 

No  work  was  done  during  the  fiiscal  year.  The  breach  between  the 
east  pier  and  the  shore  was  not  widened.  The  superstructure  of  the 
east  pier  is  very  badly  decayed.    The  west  pier  is  in  good  condition. 

Contracts  for  furnishing  timber,  iron,  and  stone  for  the  repairs  of  the 
east  pier  have  been  made  as  follows : 

On  January  11.  with  Miles  S.  Yosbargh  for  timber. 
On  Jone  17,  with  Daniel  MoNaaghton  for  iron. 
On  June  21,  with  Hannibel  S.  Selhiemer  for  stone. 

During  tbe  coming  season  it  is  proposed  to  rebuild  as  much  of  the 
niperstracture  of  the  east  pier  as  the  appropriation  will  allow. 

Name  of  harbor,  Oak  Orchard ;  collection  district,  Genesee,  N.  Y.;  nearest  work 
of  defense.  Fort  Niagara,  N.  Y.;  nearest  light-house,  Oak  Orchard,  N.  Y. 

The  Oak  Orchard  light  is  on  the  oater  end  of  the  west  pier  at  the  entrance  to  Oak 
Orchard.  It  is  a  fixed  white  light  of  the  fourth  order.  It  stands  31  feet  above  the 
level  of  tbe  lake,  and  is  visible  at  a  distance  of  11^  miles.  Its  position  is  latitude  43^ 
S53'  '^'  north,  and  longitude  7&^  11'  40"  west. 

Money  statement. 

July  1,  1886,  amount  available $94.81 

Amount  appropriated  by  act  approved  August  5,  1886 12,500.00 

12, 504. 81 
July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 $735.99 

July  1,  1887,  outstanding liabiUties 8,645.59 

■ —      9, 381. 58 

July  1,  1887,  amount  avaQable 3,213.23 

!  Amount  (estimated)  required  for  completion  of  existing  project 92. 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  J nne  30, 1889  75, 000.  QQ 
Sabmitted  in  compliance  with  re<)uirement9  of  sections  ^  of  river  ancl 
harbor  acts  of  1«60  and  1867. 

""asTJ  BWa  87 149 
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Abstract  of  proposals  for  fumUhing  timber ,  iron,  and  stone  at  Oak  Orchard  Marhor,  JTi 

Tori. 


[Opeiied  on  May  16, 1887,  at  12  m..  at  the  United  States  Bngfaieer  Offlee,  Baiblo,  K.  T.] 

Names  and  addreaaes  of  bidders. 

White 

pine,  274.56C 

feet,B.K. 

Drift-bolta, 

Spikes,  17 
kegs. 

SteiM.  IJO 
oaUeiisk 

Price. 

Total. 

Fiifle. 

TotaL 

Piio«. 

Total. 

Prtoe. 

TM 

1.  Lajoook     Lumber    Company, 
Bnffklo  N  Y 

$2S.OO 
25.00 

te,80i.0O 
6,864.00 

OmUs. 

v.   (t   Rllaii  A;  Bro.    Riiflklo  N.  Y. . 

3.  Beals  &,  Brown.  Bnfihlo.  N .  Y  ... 

3.4 
2.9 

$5.78 
4.98 

|Sl25 
4:80 

189.25 
8LO0 

4.  Daniel    McNanghton,  Buffalo, 

.■>.  MUos  8.  VoabnrRh,  Wilson,  N.  Y. 
6.. George  M.  Waterman,  Albion, 
OrlBftfiH  i 7onntv. N.  Y.-rcTx-r 

24.00 

6.886.54 

Ua  iiLaas 

3 

&10- 

5.50 

88.50 

LSO 
1.1ft 

7.  Owen  &  Culvert,  Yonngstown, 
N.  Y 

LSI9 

8.  Honnlbel  S.  Selhiemer,  Carlton, 
Orleans Oonntv.  N.  Y»,-. r 

Lmf 

COMMEBCIAL  STATISTICS. 

Arrivals  and  departares  of  vessels  for  the  year  ending  December  31, 1886 :  AiriviK 
5  sailing  vessels,  552  tons;  110  tons  average.  Departures,  5  sailing  yesaela,  498  isi^ 
.100  tons  average.  « 

Revenue  collected  during  the  year  ending  December  31, 1886 •••  $1, 19&i 

Value  of  imports,  same  year. « '. .^.^     6^4311 

Value  of  exports,  same  year 9.^ 

Greatest  draught  of  vessels,  11  feet. 


APPENDIX    NN. 


CPBOVBHENT  OF  HARBORS  ON  LAKE  ONTARIO,  EAST  OF  OAK  ORCHARD, 

NEW  YORK. 


EPOST  OF  CAPTAIN  CABL  F.  PALFBET,  CORPS  OF  ENGINEERS,  OFFI- 
CBB  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROYEHENTS. 


.  Charlotte  Harbor,  New  York. 
.  PnltneyFiUe  Harbor,  New  York. 
.  Great  Sodas  Harbor,  New  York. 


4.  Little  Sodas  Harbor,  New  York. 

5.  Oswego  Harbor,  New  York. 

6.  Sackett's  Hatbor,  New  York. 


United  States  Engineer  Office, 

Oswego,  y.  T.,  July  27, 1887. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
or  the  fiscal  year  ending  June  30, 1887,  for  the  works  of  river  and  bar- 
M)r  improvements  ander  my  charge. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Garl  F.  Palfrey, 
Captain  of  Engirieers. 
The  Ghibf  of  Engineers;  IJ.  S.  A. 


N  N  I. 

IMPROVEMENT  O^  CHARLOTTE  HARBOR,  NEW  YORK. 

OBJECT. 

To  secure  a  navigable  channel  at  the  mouth  of  the  Genesee  Biver,  on 
[^ke  Ontario. 

PROJECT. 

The  original  project,  adopted  in  1829«  and  executed  between  that 
iate  and  1834,  was  to  obtain  a  channel  480  feet  wide  and  12  feet  deep, 
formed  and  protected  by  parallel  piers  extending  to  deep  water  of  the 
lake; 

The  present  project,  adopted  1881,  is  to  secure  and  maintain,  by  pier 
extension  and  dredging,  a  channel  of  navigable  width  and  15  feet  depth 
lit  extreme  low  water. 

2371 
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Ko  dredgiug  has  her6tx>fore  beeu  done,  the  channel  having  beet 
formed  and  kept  open  by  the  current  of  the  Genesee  Biver. 

PRESENT  WORKS. 

(IJ  Westpier^  3,173  feet  of  crib-work,  being  230  feet;  10  feetwihi 
805  feet  with  substructure  20  feet  wide  and  superstructare  10  ficft 
wide;  cribs  built  prior  to  1834;  10  foot  superstructure,  built  1864,  de- 
cayed to  water-level ;  then  1,835  feet  20  feet  wide ;  cribs  built  in  182^^; 
superstructure  rebuilt  in  18G4-'72,  in  need  of  renewal ;  (this  inclodei 
the  old  pier-head) ;  303  feet  20  feet  wide,  built  in  1883-'84,  in  good  en- 
dition. 

(2)  Ua8t  pier,  3,323  feet  of  crib-work,  being  420  feet  cribs,  20  kA 
wide,  built  in  1829-34,  and  superstructure  not  renewed  since  that  tine; 
now  under  water;  then  64G  feet  of  cribs  20  feet  wide,  with  saperstnefe- 
ure  of  same  width;  cribs  built  in  1828-'34,  and  superstructure  renewid 
in  1804r-'67 ;  then  800  feet  cribs  20  feet  wide,  built  in  182d-'34,  wiH 
superstructure  20  feet  wide,  renewed  in  1886. 

Then  1,004  feet  of  cribs  20  feet  wide,  built  in  1828-'34,  witli  8op» 
structure  renewed  1868-'70. 

Then  303  feet  cribs  and  superstructure 20 feet  wide,  all  built  in  ISHd-'Si 
Then  150.J  feet  cribs  and  superstructure  20  feet  wide,  built  in  1884-% 
All  the  superstructure  needs  renewal  except  those  parts  above  desciiM 
ns  built  since  1883. 

CHANNEL. 

The  present  channel  hi&s  a  least  width  of  150  feet,  with  13  feet  deptt 
at  zero  of  gauge. 

OPERATIONS. 

The  rebuilding  of  800  linear  feet  of  superstructure  of  east  pier  neir 
present  shore-line,  wrecked  by  storm  in  spring  of  1886.  This  work  mi 
carried  on  subject  to  interruption  by  storm  and  ice.  Owing  to  difficohj 
in  obtaining  stone,  much  of  that  used  in  filling  the  new  work  was  tibi 
from  the  dilapidated  portions  of  the  pier,  weU  inside  the  present  sboit 
line.  The  work  was  done  by  hired  labor,  and  materi^s  purchased  i> 
open  market  after  advertisement  by  circular. 

Operations  closed  December  22, 1886 ;  they  will  be  resumed  when  Ik 
stage  of  water  i)ermits.  The  present  stage  is  2^  feet  above  the  level  it 
which  work  must  begin. 

Gauge-readings  of  water-level  have  been  kept  up  at  Charlotte  thi« 
times  daily  during  the  year. 

REMARKS. 

At  this  port,  since  the  commencement  of  work  in  1829,  the  shore-liie 
has  advanced  against  the  west  pier  about  1,100  feet,  against  the  ent 
pier  about  700.  The  land  so  formed  on  the  west  side  has  been  improvvi 
and  cultivated  by  the  Ontario  Beach  Improvement  Company,  who  bs^ 
rebuilt  along  their  river  front  the  superstructure  of  about  500  feet  of  th* 
old  pier.  Of  the  land  formed  on  the  east  side,  a  plat  was  given  to  tk 
United  States  Life-Saving  Service  for  their  station,  and  they  are  Doy 
rebuilding  superstructure  on  their  riverfront,  as  well  as  protecting  tbe* 
lake  front  against  encroachment  by  waves.  The  portions  of  theoM 
pier  so  occupied,  and  those  inshore  there&om,  arQ  no  longer  esseotiil 
to  the  harbor  works, 
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estimating  repairs  required,  I  have  therefore  included  onl^'  the 
lort^ions  lakeward  from  the  new  work  mentioned. 

fFlie  old  guide-piles  (303)  along  the  channel-face  of  the  piers,  now  de- 
cayed and  broken  to  a  little  below  water-level,  have  become  a  serious 
lamage.  Unless  the  water-level  should  be  higher  than  usaal  during 
ibis  season,  it  will  be  necessary  to  do  a  considerable  amount  of  dredg- 
ms  outside  the  entnuice.  The  larger  coal  steamers  were  barely  floated 
%t  the  close  of  last  season. 

Sy  its  position  on  the  lake,  near  the  middle  of  the  south  shore,  .Char- 
lotte has  greater  advantage,  in  length  of  haul,  over  the  railroad  lines 
which  pass  around  the  lake  than  any  other  port.  As  the  lake-port  of 
Rochester  (which  city  is  the  seat  of  all  its  business)  it  has  also  a  wider 
railToad  connection  than  any  other  port  It  is  also  the  only  port  hav- 
ing tk  direct  communication  with  the  principal  mining  regions  of  bitu- 
minous coal^'and  making  large  shipments  of  that  product  (a  small 
qnantiiy  is  shipped  from  Great  Sodns).  The  trade  in  this  article  ex- 
tends as  fiur  east  as  Montreal. 

I^m  its  railroad  advantages,  its  favorable  position  on  the  lake  as 
regards  length  of  run  in  doubtful  weather,  and  its  present  control  of 
bitaminous  coal  shipments,  I  consider  Charlotte  to  have  the  best  pros- 
pects of  idl  tiie  i^erican  ports  on  Lake  Ontario,  and  the  completion 
and  maintenance  of  its  harbor  works  to  promise  material  benefit  to  com- 
merce. 

I  cannot  but  regard  the  comparative  statistics,  presented  as  required, 
as  misleading.  The  tonnage  of  1881  was  exceptionally  large.  A  full 
examination  of  the  statistics  of  ten  years  past  shows  a  general  increase, 
which  is  also  observable  1882-^87. 

BEGOMMENDATIONS. 

At  this  harbor  I  have  the  honor  to  recommend: 

(1)  Maintenance  of  existing  piers,  lake  sections,  as  above  described. 

(2)  Bemoval  of  decayed  guide-piles. 

(3)  I^redging  to  15  feet  at  extreme  low  water,  both  between  piers  and 
across  out^  bar. 

ESTIMATES. 

Foriepain $30,000 

For  Temoyal  of  guide-piles 1,500 

For  dredging 25,000 

Contingencies,  20  per  cent 11,300 

67,800 

Name  of  harbor,  Charlotte,  N.  T.  Collection  district,  Gtonesee,  N.  T.  Nearest  light- 
honse,  Genesee,  N.  T.  (at  Charlotte),  a  fixed  red  light  of  the  foarth  order  ou  crib, 
300  feet  Inside  of  outer  end  of  west  pier.  Forts  Niagara  and  Ontario,  N.  Y.,  are  the 
nearest  works  of  defense. 

Money  statement 

Jnlyl,  1886,  amount  ayaihkble t2,60G.48 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886 ^,250. 00 

28, 855. 48 
July  1. 1887,  amonnt  expended  dnring  fiscal  year,  exolnsiTe  of 

liabilities  outstanding  Jnly  1.  1886 ^  .«• t7,948.50 

Jnly  1, 1887,  outstanding  liabilities 167. 60 

i 8,116.10 

July  1,1887,  amount  avaUable 20,739.38 
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{Amonnt  (estimated)  reqnire<l  for  completion  of  existinfic  project |72,7u0.00 
Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  Jane  30, 1889  67, 800.10 
Submitted  in  compliance  with  requirements  of  Boctions  2  of  river  and 
harbor  acts  of  1B66  and  1867. 


COMMERCIAL  STATISTICS. 


The  €imoumi  of  cowtmeroe  and  navigation  when  ihs  work  of  improvement  ho§an 

present  project  in  1881. 


ArriTala... 
DepMtoNe 


ms 
ma 


Imports |490,7«.« 

Reyenne  colleoted,  1881 80,450.fl 

Arrivals  and  departures  of  vessels  during  the  fiscal  gear  ending  June  90,  1887. 


Detcriptioii. 

AniraU. 

Departam 

SteMBers 

So. 
254 
804 

Tons, 
64,404 
84^499 

Ko, 
MS 
4M 

ik4i 

Sailing  YOMels -. 

«« 

ToUl 

61S 

14S,W7 

685 

uuss 

Revenne  from  customs  for  fiscal  year  ending  June  30,  1887 t72»  V&S 

Value  of  imports,  same  year 45l,617.# 

Value  of  exports,  same  year fl20,9Bfc* 

Greatest  draught  of  vessels,  about  12  feet. 


NN2. 
IMPROVEMENT  OF  PULTNEYVILLE  HARBOR,  NEW  YORK. 

OBJECT. 

To  furnish  a  protected  channel  of  navigable  width  and  not  less  thai 
10  feet  depth  at  the  month  of  Salmon  Greek,  Wayne  Goanty,  N.  T. 

PROJECT. 

The  present  project  provides  for  a  breakwater  mnning  easterly  flron 
the  west  shore ;  a  west  pier  thence  northerly  into  the  lake ;  an  east  pi^ 
parallel  to  it  and  200  feet  eastward. 

Also  a  dredged  channel  between  the  piers,  behind  the  breakwsifff 
and  400  feet  up  the  creek. 

It  was  proposied  in  1884,  in  order  to  make  dredging  of  any  permiuieDt 
effect,  to  build  a  sand-tight  pier  parallel  to  the  breakwater  and  100  M 
southerly  from  it. 
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PRESENT  WORKS  (ALL  IN  PAIR  CONDITION). 

(X>  The  w€9t  breakwater^  330  feet  of  crib- work,  being  50  feet  from  the 
box>e  eastward,  15  feet  wide,  bailt  at  local  expense  prior  to  1867 ;  sa- 
^eTstmctare  repaired  by  the  United  States  in  1871 ;  and  180  feet  to  the 
.xii^le,  20  feet  wide,  boilt  in  1871. 

(2)  West  pier ^  557  feet  of  crib- work  20  feet  wide,  with  snperstmctare 
.  leet  high ;  being  bailt  222  feet  from  angle  in  1874  and  1875 ;  then  931 
ie»et  in  1880 ;  183  feet  in  1882 ;  60  feet  in  1883. 

(3)  East  pier  J  572  feet  of  crib- work,  beginning  140  feet  from  shore, 
>eiiig  85.6  teet,  16  feet  wide,  built  in  1880 ;  62  feet,  15  feet  wide,  bailt 
n  XS77 ;  30  feet,  20  feet  wide,  bailt  in  1877 ;  92  feet,  20  feet  wide,  bailt 
n  1873;  180  feet,  20  feet  wide,  bailt  in  1872;  122  feet,  20  feet  wide, 
3Ciilt  in  1873. 

rrhe  earliest  section  of*this  pier  was  placed  for  greatest  protection  of 
3li&iinel  already  (1872)  dredged;  it' was  extendi  in  both  directions. 
Plie  gap  between  it  and  shore  was  formerly  occupied  by  a  wharf,  now 
nemovcd. 

CHANNEL. 

Sas  a  present  depth  of  about  7  feet  at  extreme  low  water  between 
tbe  piers  and  near  the  angle  of  the  breakwater,  but  at  the  creek  mouth 
t>lie  depth  is  not  more  than  3  feet. 

Operations,  none. 

REUARBlS. 

This  port  is  now  very  nearly  closed  by  the  bar  at  the  mouth  of  the 
creek.  With  the  constant  drift  of  a  sandy  beach,  any  work  less  than 
that  of  the  full  project  of  1884  would  be  shortly  obliterated. 

The  commerce  to  be  beneflte<l  is  that  of  a  small  neighborhood.  The 
port  has  no  rail  or  canal  communication. 

Name  of  harbor,  Paltneyville,  N.  Y.  Collection  district,  Genesee,  N.  Y.  Nearest 
lil^bt-honse,  Big  Sodns,  N.  Y.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

Money  statement 

Jnly  1,  1886,  amount  available |2.90 


Jnly  1, 1887,  amonnt  available 2.90 


COMMBRCIAL  STATISTICS. 


TkeamauiU  of  eommeroe  and  mtvigaHan  when  the  tDork  of  improvement  began  under  the 

present  project  in  1870. 

Tonoage. 

Airhrals 142         5,600 

Deputnrm  142         5,G00 

Bevenne  collected  1870,  $1,00&75. 
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Arrivals  and  depariwres  of  vessels  during  the  fiscal  year  ending  Jane  90, 19S!. 


' 

Safllng  T«Mda. 

DepirtBH. 

Arrivalfl..........  •........•...•..............•.«•••-•••>••.->  ••—•-• 

Jfo. 
62 
84 

2bM. 
1.05S 

We. 
U 

1,10 

Denartiires  ..................................•.......*.........>...•« 

Revenue  from  cnstoms  for  fiscal  year  ending  Jane  30, 1887 |5n.S 

Valne  of  imports  same  year 1 3,8tt.tf 

Yalneof  exports  same  year • liMtil 

The  c^reatest  draught  of  vessels,  abont  6  feet. 


N  JJ  3. 
IMPROVEMENT  OF  GREAT  SODUS  HARBOR,  NEW  TORK. 

OBJECT. 

To  secure  a  navigable  channel  from  Lake  Ontario  to  Great  SodM 
Bay,  .with  depth  of  15  feet. 

PROJECT. 

1828. — ^To  contract  the  entrance  of  Great  Sodas  Bay  to  470  fe^  lif 
breakwaters  extending  from  east  and  west  shores,  and  to  define  sii 
protect  a  channel  470  feet  wide  by  piers  extending  to  deep  water  a 
Lake  Ontario. 

1882. — ^To  extend  the  piers  to  the  15-foot  carve  in  the  lake,  and  dredp 
the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

PRESENT  WORKS. 

(1)  West  breakwater  J  2,160  feet;  crib-work,  18  feet  wide,bailt  1829-94: 
first  1,953  feet  covered  by  beach  formed  against  it,  207  feet  saperstroct- 
ure  10  feet  wide  rebuilt  1878. 

(2)  Westpiery  1,568  feet  of  crib- work,  being  961  feet  18  feet  wide;  crib 
built  in  1829-^34;  rebuilt  1853-.'54;  saperstructure  renewed  in  1878-'* 
423  feet  18  feet  wide  (including  pier-head  40  feet  wide) ;  cribs  boilt  ia 
1829-'34,  and  rebuilt  in  1867-^70;  superstructure  rebuilt  in  1861-% 
184  feet  20  feet  wide ;  cribs  and  superstructure  built  in  1883. 

(3)  East  hreaJcwatery  1,647  feet  crib- work,  being  shore-arm^  211  feet  U 
feet  wide,  built  1884;  1,084  feet  14  feet  wide,  bailt  1829^'34;  rebaflt, 
with  superstructure,  1872-?74, 277  feet  14  feet  wide,  and  75  feet  18  feit 
wide,  built  1829-'34;  rebuilt  1853-'54,  and  again,  with  superstractnni 
187576. 

(4)  East  pier^  1,294  feet  of  crib-work,  being  448  feet  18  feet  wide, 
built  1829-'34;  rebuilt  1853-^54;  superstructure  rebuilt  1876-^76,  492  feel 
18  feet  wide,  built  1829-'34;  rebuilt  with  present  superstracture  18^^f 
354  feet  cribs  and  superstructure,  20  feet  wide,  built  in  1883-'84. 

CHANNEL. 

A  channel  of  about  12  feet  depth  at  extreme  low  water  and  50  fe(< 
wide,  30  feet  off  west  pier,  was  dredged  in  November  and  Deeembtft 
1886. 
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The  west  half  of  the  470-foot  channel  had  a  depth  of  8^  feet  to  10  feet 
in  1886. 

Only  200  feet  of  the  width  of  channel  has  ever  been  dredged  and  the 
last  half  is  shoal. 

OPERATIONS. 

To  enable  the  piers  to  withstand  the  probable  antamn  and  winter 
storms  the  deck  was  thoroaghly  repaired,  its  joists  being  replaced  or 
re-enforced  where  necessary  over  423  feet  of  the  west  pier,  70  feet  of  the 
east  pier,  and  15  feet  of  the  east  breakwater.  This  work  was  done  by 
pnrehased  material  and  hired  labor. 

^Dredging,  nnder  contract  with  W.  S.  Malcolm,  jr.,  was  begun  Sep- 
tember 27,  and  continued  till  December  6,  when  the  harbor  was  closed 
by  ice.  Thirteen  thoasand  two  handred  and  twenty-fonr  cubic  yards 
were  remored,  giving  a  channel  15  feet  in  depth  and  50  feet  wide  at 
time  of  work. 

REMARKS. 

(1)  At  this  harbor  the  old  superstructure  of  the  piers  is  in  good 
condition  for  its  age,  and  with  the  repairs  of  last  autumn  has  stood  the 
winter  well.  Ninehnndred.and  fifteen  feet  should,  as  a  reasonable  pre- 
caution, be  completely  renewed.  The  storms  of  last  autumn  showed  a 
considerable  leakage  of  sand  through  the  old  cribs  of  the  west  pier, 
built  (1829-'34)  of  round  timbers.  The  protection  of  the  channel  already 
dredged  requires  sheet-piling. 

From  the  records,  supplemented  by  the  recollections  of  an  assistant, 
I  gather  that  dredging  was  not  needed  in  this  channel  until  the  west 
pier  was  wrecked  (between  1856  and  1808)  and  the  channel  filled  in  by 
the  littoral  drift.  The  dredging  which  has  since  been  done  has  never 
been  more  than  a  narrow  trench  in  a  broad  area  of  easily  moved  sand, 
and  has  been  of  little  permanent  value,  as  the  amount  removed  has  been 
very  small  in  comparison  with  that  remaining. 

Were  the  whole  entrance,  470  feet  broad,  once  dredged  to  hard  bot- 
tom, it  is  probable,  as  the  ends  of  the  piers  are  on  hard  bottom,  that  no 
more  dredging  would  be  required  in  many  years,  and  that,  with  the 
broad  entrance  and  fine  roadstead  in  the  bay,  a  valuable  and  perma- 
nent harbor  of  refuge  would  be  secured. 

The  east  breakwater  needs  renewal  of  superstructure  through  two- 
thirds  of  its  length. 

The  amount  now  available  barely  suffices  for  minor  repairs  and  for 
snch  dredging  as  will  afiford  temporary  relief  to  the  immediate  needs  of 
commerce. 

During  the  past  two  years  the  commerce  of  this  port  has  markedly 
increased.  The  import  of  barley  has  risen  from  117,624  bushels  in  1883 
and  1884  to  603,742  bushels  in  1885  and  1886.  None  was  imported 
previous  to  1883,  and  the  shipments  of  the  last  year  were  checked  by 
shoal  water,  for  which  reasons  I  have  made  the  comparison  by  two-year 
periods. 

The  export  of  coal  has  increased,  though  the  late  shipments  were 
difBcult  because  of  shoal  water. 

During  the  calendar  year  there  were  shipped,  of  bituminous  coal, 
7,216  tons ;  of  anthracite,  44,770  tons,  of  which  about  two-thirds  went 
westward  through  the  Wetland  Canal,  mainly  to  American  ports. 
Forty-one  cars,  containing  805  tons,  were  sent  here  for  water  shipment 
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toward  the  close  of  the  season,  bnt  were  distribated  by  rail  on  accooot 
of  the  shoal  water. 

As  the  commerce  of  this  port  has  increased  during  a  period  in  which 
that  of  the  two  ports  to  the  eastward  of  it  has  declined,  and  notwitli- 
standing  a  local  disadvantage  from  the  condition  of  its  channel,  I  coo- 
clnde  that  it  is  less  affected  than  they  by  the  '<railroad  combinations, 
and  that  an  increase  of  commerce  may  be  expected  from  the  oompletkm 
of  the  improvement. 

No  effect  npon  rates  of  freight  or  insurance,  or  npon  competing  lines 
of  transportation^  is  distinctly  traceable  to  the  harbor  works.  In  gen- 
eral, the  conditions  affecting  Oswego  have  affected  this  harbar,  thoash 
less  disastrously. 

RECOMMENDATION. 

At  this  harbor  I  have  the  honor  to  recommend: 

(1)  Maintenance  of  the  existing  works. 

(2)  Dredging  the  entire  space  between  the  piers  to  hard  bottom,  and 
then,  after,  a  channel  200  feet  wide  to  15  feet  at  extreme  low  water. 

ESTIMATES. 

Forrepftin  ....*. |S7,5lf 

For  dredging 3n,<W 

CoDtingeDciee,  20  per  cent 11,561 


Name  of  harbor,  Great  Sodas,  N.  T.  CoUectioa  district.  Oswego,  N.  T.  Kesnit 
light-hoase,  Big  Sodas,  N.  Y. ;  a  fixed  white  light  of  the  fourth  oraer,  varied  hyi 
white  flash  every  two  minates,  on  a  bluff  three -fifths  mile  west  of  entrance  to  bay. 
A  fixed  white  light  of  the  sixth  order  IBO  feet  inside  of  enter  end  of  west  pier,  and  i 
fixed  red  light  of  the  sixth  order  at  elbow  of  west  pier.  Nearest  work  of  defense 
Fort  Ontario,  N.  Y. 

Money  statement. 

July  1,  1886,amonnt  ayailable $1,639.41 

Beoeiyed  of  Capt.  E.  Bfagnire,  Corps  of  Engineers,  refundment IS 

Amount  appropriated  by  act  approYcd  August  5, 1886 16, 87S. # 

18, 517.  H 
July  1, 1887,  amount  expended  dnring  fiscal  year,  exolusiTe  of 

liabUities  outstanding  July  1, 1886 $4,331.68 

July  1, 1887,  outstanding  liabUities ^        83.76 

. 4.955.44 

Jnly  1,  1887,  amount  ayailable • 14,268.33 

i  Amount  (estimated)  required  for  completion  of  existing  project 48,  OOOl  M 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(     harbor  acts  of  18G6  and  1867. 
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COMMERCIAL  STATISTICS. 


ofoomm€rce  and  navigation  when  the  work  of  improvement  began  under  the  present 

project  in  1881. 


Knmber. 

Tonnage. 

ATHT«I|I ..      r.-n X     -. 

e»8 

78 

S,937 

7,788 

Imports 120,311.00 

Kicports 18,000.00 

Kevenne  coUected,  1881 3,238.67 

Arrivals  and  departures  of  vessels  during  the  fiscal  year  ending  June  30,  1887. 


Deacription. 

AxTirals. 

Departnr«0. 

ntMiinfni.  ,^.....r. , 

No, 
12 
108 

2bfw. 
],9i0 
19,963 

Nq. 
13 
110 

Tons. 
■e,211 

Hfldtinc  Tffwola 

22.303 

Total 

115 

21,902 

123 

24,604 

Kevenne  from  customs  for  fiscal  year  euding  Jane  30, 1887 |32, 603. 93 

Value  of  imports  same  year 177,699.00 

Valae  of  exports  same  year 74,697.00 

Chreaieet  dranght  of  vesselSy  11  feet.  < 


NN  4. 
IMPBOVEMENT  OP  LITTLB  80DUS  HARBOR,  NEW  YORK. 

OBJECT. 

To  secare  a  channel  from  Lake  Ontario  into  Little  Sodas  Bay,  of 
navigable- width,  and  depth  not  less  than  15  feet  at  low  water. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  of  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low- water  level,  protected  by  parallel  piers. 

PRESENT  WORKS. 

(1)  West  breahwatevy  500  feet  long,  10  feet  wide,  built  1870-71,  and 
decayed  above  mean  water  level. 

(2)  West  pier^  1,950  feet  of  crib- work  20  feet  wide,  being  180  feet, 
built  in  1854,  and  now  without  superstructure  and  below  water  j  then 
1,062  feet  of  cribs  and  superstructure  built  in  1867-71,  decayed  above 
water  (350  feet  of  this  superstructure  was  raised  2  feet  on  channel  side, . 
new  decked,  and  filled  in  1878) ;  714  feet  built  in  1882.'83-'85,  in  good 
order. 

(3)  Bust  bredktcatery  1,855  feet,  being  170  feet  of  brush  fascine  and 
stake  dike,  built  1885 ;  1,685  feet  of  crib- work  20  feet  wide,  built  1873-'78. 

(4)  Hast  pier,  1,510  feet  of  crib- work  20  feet  wide,  being  512  fe^jt, 
boilt  in  1872-'73  and  not  since  repaired,  then  757  feet  built  in  1882, 
then  241  feet  in  1883. 
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,  CHANNEL. 

The  dredged  channel  has  a  width  of  200  feet  and  a  depth  of  14  fees, 
at  extreme  low  water,  from  the  bay  oat  to  a  point  700  feet  inside  theesd 
of  the  west  pier,  beyond  which  is  a  shoal,  with  12  to  14  feet  depth,  en 
which  no  dredging  has  ever  been  done. 

OPEBATIONS. 

Office  work  only,  the  work  being  in  condition  fit  to  meet  the  wititert 
and  the  season  too  far  advanced  at  the  time  money  became  available 
for  renewal  and  rebnilding  of  snperstrnctnre. 

Senewal  and  repairs  of  saperstmctnre  will  be  began  as  soon  as  the 
stage  of  water  permits.  On  Jane  30  the  water  was  2^  feet  above  the 
level  at  which  work  mast  begin. 

The  works  are  in  fair  condition,  needing  minor  repairs.  The  iK»rtio« 
whose  age  calls  for  complete  renewal  is  in  fair  condition  for  its  agre,aDd 
witn  as  mnch  renewal  aad  repair  as  the  amonnt  available  permits  will 
probably  last  another  winter. 

The  portion  of  the  west  breakwater  not  already  baried  by  the  beach 
formed  against  it  will  be  protected  by  a  brash  and  stone  dike,  of  the 
constraction  which  has  proved  saccessfal  at  the  shore  end  of  the  east 
breakwater  at  this  port. 

The  shipments  at  this  harbor  daring  the  past  season  have  been  io 
vessels  of  light  draaght  plying  to  Canadian  harbors.  To  enable  ship- 
pers to  ntilize  the  capacity  of  the  Welland  Ganal,  as  per  present  project, 
wonld  call  for  a  considerable  amount  of  dredging. 

The  commerce  of  this  port,  which  has  for  some  time  been  declining*  ao- 
der  the  inflaence  of  railroad  competition  for  all  traffic  bnt  that  of  the  lake 
shores,  has  now  a  little  prospect  of  revival  from  local  railroads  beooni' 
ing  part  of  the  Lehigh  Valley  system. 

BECOMMENBATION. 

At  this  harbor  I  have  the  honor  to  recommend  the  maintenance  of 
the  existing  works  and  channel. 

KSTIMATBS. 

For  repairs - fSO.OOt 

Contingencies,  20  per  cent 4,1)09 
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Name  of  harbor.  Little  Sodns,  New  York.  Collection  district,  Oswego,  N.  Y.  Neitf^ 
est  light-hoaso,  Fair  Haven,  N.  Y.,  a  fixed  white  light  of  the  fourth  order,  nearthi 
head  of  the  west  pier.    Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

t 

Money  statement 

Jnly  1, 188G,  amount  avaUahle t2,4ia« 

Amount  appropriated  by  act  approved  August  5,  1886 12,  SOD.  dO 

14.9ia« 
Jnly  1, 1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  J,  1886 $722.70 

July  1,  1887,  outstanding  liabilities 2.50 

725.«9 

July  1,  1887,  amonnt  available 11,lfWft? 
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f  Ainoant  (eBtiinatcd)  requiretl  for  completion  of  existiuK  project |32, 500. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  '30, 1689    24, 000. 00  * 
1  Bubmitted  in  oompiiance  with  reqnireinents  of  sections  2  of  river  and 


\ Submitted  in  oompiiance  with  reqnireinents 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


of  eowunene  and  navigation  when  the  work  of  improvement  began  under  the  present 

project  in  1881. 


Ifamber. 


161 

247 


Toaoage. 


17, 013 
30,066 


Imports $174,000.00 

Bxports 32,400.00 

Bevenaes  coUected,  1881 34,223.82 

ArrwaU  and  departure$  of  veseeU  during  iheJUoal  year  ending  June  30^  1887. 


DesoEiptl<m. 

Anirals. 

Departnrea. 

Ql  ■.■iiijii  ■                      .....__     --  .-..-. ..-__•••_•■>••••    >•>••>••>••■•••••••. 

No. 

17 

123 

Ton*. 

8,118 

22,161 

No. 
23 
152 

Ton». 
3,478 

ntfillnv  vrMUM^B 

\ 

29,831 

PHliing  yLWliwiin  .----••• 

. 

nPntAl     .......... 

140 

25,260 

175 

30,300 

Revenue  from  customs  during  the  fiscal  year  ending  Juno  30,  1887 |3, 068. 18 

Value  of  Imports  same  year 21,912.20 

Value  of  exports  same  year 294,523.  00 

Greatest  draught  of  vessels,  12  feet. 


NN5. 
IMPEOVEMENT  OF  OSWEGO  HAEBOR,  NEW  YORK. 

OBJECT. 

To  provide  a  basin  safficient  for  the  needs  of  commerce  at  the  month 
of  Oswego  Biver,  l^ew  York,  and  to  secnre  and  maintain  a  navigable 
channel  into  said  basin  and  river. 

PROJECT. 

1327. — To  inclose  by  break^nraters  a  western  basin  11  acres  outside  bulk- 
head line,  and  an  eastern  basin  9  acres  outside  bulkhead  line,  and  to 
protect  the  entrance  channel  by  piers  (Completed  1829);  pier  ei^tended 

1869. 

1370. —To  inclose  by  a  breakwater,  of  crib- work  filled  with  stone,  a 
western  basin  of  100  acres  outside  9-foot  curve  and  existing  western 
breakwater.    ^Completed  1882.) 

1882.  To  build  an  eastern  breakwater  on  alignment  of  western,  shel- 
tering an  eastern,  basin. 
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1883. — To  build  spurs  projecting  from  lake  face  of  western  breakwater, 
*for  the  purpose  of  breaking  the  accumulated  and  reflex  waves,  ooo- 
sioned  by  that  breakwater,  which  have  rendered  the  entrance  ezeep- 
tionally  difficult  and  dangerous  during  storms. 

PRESENT  WORKS. 

(1)  IwMT  west  breakwcUeTj  1,429  feet,  being  a  shore-arm,  250  ftet, 
masonry;  lake-arm,  110  feet;  masonry,  977  feet;  crib-w(»-k  30  fat 
wide,  built  1828-^29 ;  repaired  and  rebuilt,  1844-'54-'60-'67-^4 ;  now 
^oiinous  from  fire  and  decay.  Light-house  pier-head  of  irregular  fora, 
extending  92  feet  on  line  of  breakwater,  lakeward  132  feet,  built  1835; 
extension  432  feet  of  crib- work,  30  feet  wide,  built  1869. 

The  light-house  pier-head  and  outer  838  feet  of  lake-arm  were  trans- 
ferred to  Light-House  Department  in  1886. 

(2)  Inner  east  breakwater^  750  feet,  crib- work  30  feet  wide,  built  182ft- 
^29,  repaired  1844^  transferred  to  Gerrit  Smith,  esq.,  in  1852. 

The  above  work,  excepting  the  extension  of  light-house  pier-head, 
are  not  essential  to  the  protection  of  the  present  harbor. 

(3)  Outer  west  breakwater^  6,032  feet ;  crib- work  35  feet  wide,  being 
shore-arm,  916  feet,  built  1871-^72 ;  superstructure  rebuilt  in  parapet 
form  on  outer  76  feet  in  1885 ;  lake-arm,  2,910  feet,  built  1872-'77;  pm 
pet  superstructure,  1885,  1,460  feet,  built  1877-'80,  bearing  original 
superstructure  8  feet  high ;  500  feet,  built  1881~'82,  with  parapet  super- 
structure built  1885;  return  246  feet,  built  1882,  with  parapet  super- 
structure built  1885,  on  outer  70  feet.  , 

The  foundation  of  the  inner  640  feet  of  the  shore-arm  is  the  nataial 
rock  bottom ;  that  of  the  remaining  276  feet,  and  of  the  first  3,466  feel 
of  the  lake-arm,  is  the  natural  sand  and  gravel  bottom ;  that  of  the  n- 
maining  sand  and  gravel  bottom ;  that  of  the  remaining  1«650  feet  if 
riprap  deposited  in  a  trench  from  3  to  10  feet  deep,  dred^d  in  sand. 

In  the  lake-arm  is  a  breach,  140  feet,  made  by  storm  in  Deoembeff 
1884.  The  broken  ends  of  the  parapet  superstructure  have  been  soiidlj 
bulkheaded.  Their  faces  are  at  465  and  605  feet  from  the  angle.  Tbe 
cribs  are  destroyed  to  a  depth  of  about  7  feet  below  extreme  low  water. 

(4)  Detached  spurj  100  feet  long,  40  feet  wide,  250  feet  from  entrance, 
10  feet  from  lake  face  of  breakwater,  on  trenched  riprap  foundatioik 
buUt  in  1885. 

*  (5)  UiLst  breakwater  J  248  feet;  crib- work,  35  feet  wide,  being  lake- 
arm.  213  feet,  channel  return  35  feet,  with  parapet  superstructure,  boilt 
1882.    Foundation,  riprap  in  trench,  dredged  to  bed-rock. 

OHANXEL. 

A  channel  18  feet  deep  at  entrance,  shoaling  to  15  feet  in  a  little  leas 
than  2,000  yards,  was  dredged  in  1884. 

OPERATIONS. 

As  soon  as  ftmds  were  available  work  was  begun  on  the  Btrengtheo- 
ing  of  the  lake  face  of  parapet  west  breakwater  by  6-foot  screw-bolts 
(begun  1884),  and  also  in  neighborhood  of  breach  and  of  spur-erib  bj 
steel  bands  lapping  upon  top  course  and  extending  to  low- water  level; 
also,  of  banquette  harbor  wall,  where  shaken  by  waves,  by  ties  of  iroO' 
(Not  yet  completed.) 

The  shore-arm  of  same  work,  in  jieed  of  complete  renewal  of  super* 
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stmcture,  was  repaired  to  meet  the  winter's  storms,  refilled  with  stone 
(40  oords),  and  250  linear  feet  of  deck  replaced,  mainly  with  old  plank 
on  hand.     Expense,  $673.69. 

Minor  repairs  were  also  made  on  lake  arm,  principally  of  deck  of  ban- 
quette and  of  low  superstractare. 

Examination  of  the  east  breakwater  showed  deck  and  joists,  for  90 
feet  at  its  eastern  end,  to  be  insecure,  also  a  spreading  open  of  the  crib- 
work  at  southwest  corner  of  work,  extending  to  17  feet  below  extreme 
low  water.  Much  stone  had  also  been  lost  £rom  the  pockets  £|long  the 
lake  face  of  this  work.  A  tight  interior  crib  was  sunk  in  the  southwest 
pocket,  and  the  17  courses  of  timber,  which  had  parted  at  the  comery 
were  secured  by  steel  plates  wrapping  the  comer.  The  work  was  re- 
filled and  put  in  thorough  repair.    Expense,  $1,773.46« 

The  wharves  and  mooring  berth  at  shore  end  of  old  west  breakwater, 
which  were  unsafe  for  the  winter's  use,  were  repaired.  A  small  crib, 
washed  ashore  from  the  great  breach  of  1884.  was  towed  to  the  western 
end  of  shore-line  of  United  States  reservation,  outer  west,  breakwater, 
grounded  and  filled  with  stone,  as  a  protection  to  the  beach,  which  had 
wasted  rapidly  during  the  past  year.  The  derrick-scow  was  thoroughly 
repaired.     Expense,  $1,272.59. 

A  portion  of  parapet  from  breach  of  1884,  moored  in  the  basin  and 
a  menace  to  shipping  in  case  of  storm,  was  broken  up  and  its  material 
used  in  repairs. 

The  above  work  was  seriously  interrupted  by  the  autumn  storms,  and 
just  as  it  neared  completion  a  storm  of  exceptional  violence,  on  Novem- 
ber 19,  did  more  damage  than  all  those  of  the  previous  year.  Two  thou- 
sand square  feet  of  deck  with  joist  and  cross-ties  were  crushed  by  weight 
of  wave  (no  scar  from  below  by  any  floating  object  appearing),  900  feet 
of  harbor  wall  torn  down  2  to  5  feet,  35  feet  breach  of  banquette  to  7 
feet  below  water-level.  In  addition  to  the  above  the  light-house  pier 
was  damaged  by  collisions  of  steamer  Baltic  and  schooner  Belle  WiUon. 
and  the  northwest  corner  of  east  breakwater  seriously  by  collision  of 
schooner  Hoboken,  The  spur-crib  was  undermined  by  the  scour  and  set- 
tled along  the  western  face. 

The  breach  in  the  banquette  was  filled  to  water-level  by  a  crib  32  feet 
by  10  feet  by  7  feet,  the  walls  and  deck  repaired,  and  the  riprap  along 
west  face  of  spur-crib  renewed ;  expense,  $2,883.13. 

ThiD  late  operations  were  difficult  because  of  the  formation  of  ice  on 
the  timbers  immediately  after  the  storm.  A  steam  jet  from  the  boiler  of 
the  derrick-scow  was  used  to  clear  the  way  for  the  working  party. 

Operations  closed  on  December  16.  All  were  by  hired  labor  with  ma- 
terial purchased  or  on  hand.  Bids  have  been  received,  and  lowest  bid 
accepted  subject  to  approval,  for  the  renewal  and  rebuilding  of  840  feet 
of  superstructure  on  shore  arm  of  west  breakwater,  and  operations  will 
be  begun  as  soon  as  the  stage  of  water  permits. 

BEMABKS. 

With  the  renewal  of  the  superstructure  on  shore-arm  of  outer  west 
breakwater  and  minor  repairs  at  various  points,  for  which  the  amount 
iM)w  available  "  for  repairs  ^  will  suffice,  the  works  as  standing  for  two 
fiscal  years  past  will  be  in  good  condition. 

The  repair  of  the  breach  of  December,  1884,  which  would  involve  re- 
Uioval  of  wrecked  crib- work  to  lake  bottom,  replacing  by  heavier  cribs, 
and  rebuilding  a  considerable  section  of  parapet  on  each  side  of  the 
breach,  has  b^n  estimated  by  my  predecessors  at  $80,000.    From  tiiis 
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repair  would  result  the  complete  protection  of  2,000  feet  of  barber  front 
which  was  covered  from  1874  to  1884,  and  which  is  now  sufficiently  ex- 
posed to  Injure  its  value  for  wharf  building,  On  this  reach  of  harbor 
front  thjere  were  built,  during  the  ten  years  in  which  it  was  fully  pio- 
tected  from  the  westerly  storms,  three  wharves,  of  which  one  is  dot 
occupied,  one  lately  vacated,  and  one  grass-grown. 

The  spur-crib,  placed  1885,  has  proved  a  manifest  improvement  of  the 
entrance  to  the  harbor  by  its  effect  in  breaking  the  accumulated  ware 
sweeping  the  length  of  the  lake  front  of  the  west  breakwater.  The  com- 
pletion of  the  project  of  1883,  by  placing  at  least  one  more  on  that  face, 
would  materially  aid  this  improvement,  and  also  lessen  the  shock  npoo 
the  one  now  placed,  and  the  same  upon  its  foundation,  to  which  tlM^ 
latter  has  proved  barely  equal. 

The  amount  available  ^^  for  continuing  the  improvement  ^  ha«,  witJi 
the  approval  of  the  Chief  of  Engineers,  been  reserved  to  be  applied  to 
this  work  when  a  sufficieq^  amount  shall  be  available.  The  estimated 
cost  of  one  spur-crib  is  $30,000. 

A  petition  has  been  presented  for  the  removal  of  the  small  section  of 
east  breakwater  now  completed,  as  offering  greater  hinderance  to  com- 
merce by  the  increased  difficulty  of  the  entrance  than  aid  by  the  addi- 
tional harbor  shelter  afforded.  My  report  upon  this  petition,  presented 
in  accordance  with  instructions  from  Chief  of  Engineers,  is  hereto  ap- 
pended.   Estimated  cost  of  removal,  $15,000. 

The  present  and  prospective  commerce  of  Oswego  is  discussed  in  that 
report;  the  returns  of  the  two  months  of  navigation  since  its  rendition 
do  not  affect  its  statements. 

When  the  present  work  was  projected,  and  until  1874,  the  competing 
lines  of  transportation  were : 

(1)  For  the  upper  lakes.  The  Erie  Canal  as  against  the  water-route 
by  Lake  Ontario  and  the  Welland  Canal,  and  the  railroad  lines  west- 
ward, as  against  all  water-routes. 

(2)  For  Lake  Ontario  ports.    None. 

At  the  present  time  the  freights  first  referred  to  are  almost  or  quite 
diverted  from  Oswego  by  the  competition  among  themselves  of  the  other 
competitors. 

For  the  carrying  trade  of  the  Ontario  Basin  there  is  now  the  compe- 
tition of  the  railroad  systems  (embracing  Canadian  roads)  which  pa6$ 
around  the  lake  by  bridge  at  Niagara,  and  by  ferry  at  Morristows, 
Brockville,  thus  opening  a  winter  route  for  a  traffic  (formerly)  confined  to 
the  navigation  season  on  the  lake.  For  two  years  past  this  competitioii 
has  been  felt  to  the  detriment  of  the  commerce  of  Oswego,  in  each  of 
its  three  principal  linos,  coal,  lumber,  and  barley ;  in  the  first  two  ship- 
ments have  diminished;  the  last  holds  nearly  up  to  the  average  of  the 
last  nine  years. 

The  general  effect  of  the  commercial  rivalry  as  above  has  obliterated 
that  of  the  harbor  improvement. 

• 

RECOMMENDATION. 

At  this  harbor  I  have  the  honor  to  recommend — 

(1)  The  maintenance  of  the  existing  west  breakwaters  as  now  stand- 
ing. 

(2)  The  removal  of  the  east  breakwater. 

(3)  The  building  of  one  spur- crib  150  feet  in  length  as  per  project  of 
Major  McFarland,  1883, 
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ESTIMATES. 

Far  TepaiiB (45,000 

for  spur 30,000 

b^or  removal  of  east  breakwater 15,000 

[^ontin^ncies,  20  per  cent 18, 000 

108,000 

Name  of  harbor,  Oswego,  N.  Y. ;  collection  district,  Oswego,  N.  Y. 

Nearest  light-hoose,  Oswego,  N.  Y.  A  fixed  white  light  of  the  third  order  at  the 
pasSem  end  of  the  old  west  breakwater,  a  fixed  red  lignt  of  the  fourth  order  on  east^ 
&m  end  of  oater  west  breakwater,  a  fog-bell  attached. 

Money  statement. 

July  1,  1686,  amonnt  available $114.67 

Amount  appropriated  by  act  approved  August  5,  1886 71, 250. 00 

71,*Jt)4.67 
Jaly  1,  1887,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1886 $8,130.14 

July  1, 1887,  outstanding  liabilities 496.75 

8,  G26. 89 

July  1,1887,  amonnt  available  J^ori^p^^  tJ.j^lS^S  ^.737^ 

(Amonnt  (estimated)  required  for  completion  of  existing  project  and 
repairs 79.612.00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  108, 000.  OQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

of  eommerce  and  navigation  when  ihetoork  of  improvement  began  under  thejtresent 

project  in  1870. 


ATriTsls.... 
DqMrtoTM. 


Imports $6,868,iri:J.OO 

Exports 1,388,862.00 

Revenne  collected,  1870 1,112,352.82 

Arrivals  and  departuree  of  vesaeU  during  the  fiscal  year  ending  June  30,  1887. 


Defloriptlon. 

Arrlvila. 

DepartaTM. 

StCMnCTB    .•.-■••>•■•.•.....■•«■.•>••>..•■■>■•■>•••■•••••■>...■... 

No. 

408 
1,358 

Tont. 
78,227 
270,922 

No. 

404 
1,425 

Ton*. 
86,229 
268,082 

f^nnc  TMMMtIa 

Total 

1,788 

847,149 

1,8^ 

833, 211 

Berenne  from  customs  for  fiscal  year  ending  June  30,  1887 $598, 058. 55 

Value  of  imports  same  year 4,579,835.00 

Value  of  exports  same  year 1,823,877.00 

Greatest  draught  of  vessels,  12  feet  6  inches. 
8872  ENO  87 150 
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removal  of  the  breakwater  east  of  the  bntrangb  to  m 

harbor  of  osweck>«  new  york. 

United  States*  Engineer  Office 

OstoegOj  N.  T.,  December  15, 1886i 

General  :  Id  compliance  with  letter  from  your  office,  dated  Non» 
ber  23, 1886,  inclosing  petition  of  citizens  of  Oswego  for  the  remonil 
of  the  breakwater  east  of  the  entrance  of  Ihis  harbor,  I  have  the  hooor 
to  report  as  follows : 

The  difficulties  and  dangers  of  the  entrance  of  the  present  harbor  ot 
Oswego  are  graphically  set  forth  by  my  predecessor,  Major  (now  lieo- 
tenant-Colonel)  McFarland,  Corps  of  Engineers,  in  a  letter  on  the  nb- 
ject  of  lighting,  dated  February  18, 1882^  as  follows : 

The  difficnlty  occurs  during  the  seasou  of  most  actiye  operations  in  the  £dl,wln 
heaTy  gales  from  the  westward,  accompanied  with  storms  of  rain  and  snow,  prenil 
which,  with  the  reaction  from  the  long  breakwater,  renders  it  exceedingly  difflenh 
for  vessels  to  make  the  entrance  to  the  harbor,  and  to  miss  it  means  deafenictloBrf 
vessel  and  cargo  and  almost  certain  loss  of  life. 

Thedi£9culty  resultingfromiho  reaotionfrom  the  west  breakwater,  nearly  smile  loo^ 
is  one  that  exists  at  no  other  harbor  on  the  lakes,  for  everywhere  else  the  entraam  ■ 
formed  by  piers  that  extend  inte  the  lake  several  hundred  yards,  and  vessels  entena; 
have  onhr  the  natural  action  of  the  seas  to  contend  with,  while  at  Oswego  the  m 
coming  from  the  westward  and  striking  the  breakwater  at  a  low  angle  are  partN  n- 
fleeted  and  partly  roll  along  it,  accumulating  as  they  go,  so  that  vessels  on  reaehiig 
the  entrance  have  not  only  the  ordinary  wave  to  encounter  but,  what  is  £u  wen 
dangerous,  the  accumulated  wave,  which  I  have  myself  seen  repeatedly  pass  insoU 
volume  over  the  tops  of  the  snubbing-posts  on  the  east  breakwater,  loVeet  above  tk 
water-level.    •    •    • 

It  is  the  common  testimony  of  the  vessel  masters  sailing  to  this  port  that  doiiB^ 
these  heavy  gales  the  breakwater  can  not  be  seen  at  all  even  during  daylight,  alio 
completely  covered  by  broken  water,  and  the  reaction  from  the  breakwater  extanA 
this  broken  water  from  a  quarter  to  a  half  a  mile  into  the  lake;  a  vessel  entering  thii 
broken  water  begins  to  tumble  about,  steers  badly,  and  becomes  to  some  extent  sb- 
manageable,  the  effects  increasin|(  as  she  uears  the  entrance,  and  yet  she  most  misiff 
to  stand  close  to  the  windward  side  of  the  channel  or  run  the  risk  of  being  destrojii 
against  the  opposite  breakwater. 

The  harbor  has  always  been  a  troublesome  one  to  enter  in  very  bad  weather,  if  it 
is  on  the  open  coast  near  the  eastern  eml  of  the  lake,  and  is  exposed  to  the  full  iveif 
of  the  sea  coming  from  the  other  end,  VSO  miles  to  the  westward. 

The  prevailing  winds  and  the  most  serious  gales  are  from  the  southwest  to  nortk- 
west ;  the  breakwater  runs  about  northeast  by  east. 

There  have  been  wrecks  here  from  the  earliest  days,  as  vessels  missing  the  entnaft 
would  go  ashore  on  the  rocks  under  Fort  Ontario.  There  are  records  of  six  or  sbVs 
being  cast  ashore  there  in  one  night. 

The  number  of  vessels  (wrecks)  has  decreased  since  the  formation  of  anariifical 
harbor,  bat  on  the  other  hand  the  danger  of  total  destmction  of  a  wreck  and  lomd 
life  is  increased ;  tbr  while  formerly  the  vessel  went  ashore  in  comparatively  shsUo* 
water,  where  there  was  some  chance  of  assistance  being  given,  now  if  she  jniflsettk 
entrance  she  is  wrecked  against  the  breakwater  in  deep  water  a  quarter  of  a  oiil< 
from  shore,  where  no  help  can  reach  her  crew.    *    •    * 

Since  the  above  letter  was  written  the  action  of  the  aocnmulatri 
wave  has  been,  to  some  extent,  checked  by  the  construction,  aoeocdoi 
to  the  project  of  M^or  McFarland,  of  a  spur  westwiurd  of  the  entruioe, 
though  I  have  seen  in  two  gales  of  this  season  the  waves  sweeping  ^ 
broken  ovei*  the  snubbing-posts  of  the  east  breakwater.  The  reflected 
wave,  or  *<  back  sea,''  in  the  phrase  of  the  ship  and  tug  masters,  is  net 
affected  by  the  spur,  and  can  be  felt  in  the  handling  of  a  ship  for  > 
distance  of  1}  miles  out  in  the  lake,  becoming  important  at  a  distance 
of  one-quarter  to  one-half  mile. 

The  contours  of  the  natural  lake  bottom,  as  shown  in  the  accompany- 
ing plat,  indicate  an  ample  sea-way  were  the  east  breakwater  remoTed. 
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O^tie  function  of  the  east  breakwater,  as  a  part  of  the  harbor  works, 

(1>  To  cover  the  water-front  of  the  eastern  part  of  the'  city  and  to 
create  an  eastern  basin  for  shipping,  in  addition  to  the  western  already 
eststblished. 

(3)  To  supplement  the  southward  return  of  the  west  breakwater  in 
the  i>rotection  of  the  western  basin  from  easterly  gales. 

For*  full  understanding  of  this  a  summary  of  projects  is  presented. 
Under  date  of  March  7, 1870,  my  predecessor,  Maj.  N.  Bowen,  Corps 
of  Engineers,  presented  a  report  on  the  commerce  and  commercial  need 
of  Oswego,  and  a  project  in  general  terms  for  an  outer  harbor.    The 
report,  with  an  elaborate  presentation  of  statistics  from  1840  up  to  and 
inoladiug  1869,  showed  a  rapid  increase  of  its  commercial  prosperity. 
7lio  project  was  for  a  basin,  exterior  to  the  contracted  harbor  of  Oswe- 
go, protected  by  a  breakwater ;  in  view  of  the  conflicting  interests  of 
tlie  parts  of  the  town  lying  on  the  two  sides  of  the  Oswego  Biver,  it  was 
recommended  that  the  location  of  this  basin  be  placed  in  the  hands  of  a 
Soard  of  Engineer  Officers. 

A.  Board  convened  p«p4Bpecial  Order  No.  27,  Headquarters  Corps  of 
Engineers,  series  1870,     -    rted  its  opinion — 

I.  That  the  present  harboi       cks  of  Oswego  are  insufficient  fbr  the  accommodation 
ac^  protection  of  its  commerce. 

II.  That  more  wharf  room  is  absolutely  needed,  and  that  this  can  bo  obtained  only 
l>y  'the  oonstraction  of  an  outer  harbor. 

III.  That  the  new  work  should  be  located  north  of  the  present  west  pier. 

Then,  after  recommending  the  trace  of  the  present  west  breakwater, 
tbe  report  continues : 


J  project  will  give  over  100  acres  area  of  anchorage  between  the  breakwater  and 
tlie  11^-ioot  curve  at  the  lowest  stage  of  water,  besides  5,000  feet  of  shore  from  which 
YirliarveB  may  be  made  out  into  12  feet  of  water.  This  will  double  the  present  capac- 
ity of  the  harbor  and  suffice  for  at  least  thirty  years.    *    *    * 

The  project  recommended  may  be  extended  towards  Sheldon's  Point,  and  may  be 
applied  to  the  east  side  of  the  nvor,  should  such  extension  become  necessary. 

Under  date  of  Jannary  5, 1872,  in  compliance  with  a  resolation  of  the 
House  of  Bepresentatives  of  the  United  States  calling  for  information 
as  to  '^  What  extension  of  the  public  works  on  the  east  side  of  the 
month  of  the  Oswego  Biver,  in  the  city  of  Oswego,  N.  Y.,  is  desirable 
for  the  accommodation  and  protection  of  the  increasing  commerce  of 
that  port,"  my  predecessor,  Msyor  (now  Llentenant-Colonel)  Wilson, 
Corps  of  Engineers,  reported : 

While  believing  that  an  eastern  harbor,  in  addition  to  the  western  now  being 
bailty  would  be  extremely  desirable  and  advantageous  for  the  accommodation  and 
protection  of  the  increasing  commerce  of  the  port  of  Oswego,  N.  Y.,  *  *  *  that 
lor  the  present  all  eiforts  should  be  concentrated  to  complete  as  rapidly  as  possible 
the  new  harbor  on  the  west  side,  now  being  formed,  and  tnat  when  sufficient  shelter 
shall  have  been  obtained  to  form  a  ffood  harbor  there  steps  should  be  taken  for  the 
formation  of  an  eastern  one,  if  it  is  found  to  be  necessary. 

Colonel  Wilson's  report  also  presented  resolutions  of  the  Oswego 
Boaid  of  Trade  and  letter  of  D.  0.  LitUejohn,  setting  forth  raU  com- 
monications,  existing  and  projected,  tending  to  increase  the  commerce 
of  Oswego  and  the  importance  of  its  eastern  section,  as  follows : 

The  New  York  and  Oswego  Midland  Kailroad,  a  direct  and  independent  line  from 
this  city  to  New  York,  will  be  completed  about  the  1st  of  August  next.    The  Rome, 
Watertawn  and  Ogdensburgh  Kailroad  connects  us  with  northern  New  Engjand.    The 
Lake  Shore  Railroad  is  being  constructed,  running  hence  to  Niagara  Kiver,  with 
promised  connections  to  the  eastward  from  this  city.    The  Delaware,  Lao^awanna 
and  Western  Railroad  leads  from  this  city  to  New  York,  running  through  the  great 
anthracite  coal  regions  of  Pennsylvania;  and  w©  are  soon  to  make  connecnona  with 
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the  Southern  Central  Railroad,  giving  ns  a  new  route  to  Philadelphia  via  the  coal 
fields  of  the  Lehigh  Valley  (Res.  B.  T.).  *  *  *  There  are  three  companies,  with 
roads  finished  and  in  process  of  construction,  which  are  to  exercise  a  large  indoMOi 
in  moving  the  produce  of  the  West  to  the  Eastern  Stat-es  and  our  Atlantic  dtieL 
to  wit :  the  New  York  and  Oswego  Midland  Railroad,  the  Rome,  Watertown  iii 
Ogdenshnrgh  Railroad,  and  the  Boston  and  Oswego  Railroad,  terminating  of 
sity  on  the  east  side  of  the  Oswego  Riven  These  roads  mast  have  access  to  the ' 
of  Oswego  Harbor,  with  large  accommodations  in  the  way  of  piers,  docks,  and 
houses  for  the  transfer  of  produce  and  property  in  transitu  to  the  east,  and 
(;handise,  coal,  iron,  and  other  property  destined  for  use  and  consumption  in  te 
Western  States  and  Canada.    •    •    •    (Letter  of  D.  C.  Littlejohn.) 


In  his  annual  report  for  the  fiscal  year  1880,  my  predecessor, 
(now  Lieutenant-Colonel)  McFarland,  Corps  of  Engineers,  referring  to 
the  eastward  opening  of  the  western  basin,  says : 

My  opinion  is  that  the  hest  way  to  protect  this  opening  is  to  reduce  it  to  3S0  ioA 
hy  hnilding  from  the  eastern  end  of  the  hreakwater,  as  originally  proposed,  an  sn 
running  southwardly  towards  the  heacon,  and  thence  in  front  of  the  eastern  half  tf 
the  city,  leaving  hetween  the  eastern  end  of  the  west  hreakwater  now  built,  aod  tk 
western  end  of  the  eastern  now  proposed,  an  opening  of  :i50  feet.  *  •  ^  The  dTcet 
of  this  would  be  to  secure  a  good  entrance  in  all  weathers  to  all  parts  of  the  hirb«, 
western,  eastern,  and  inner,  and  finally  it  would  give  to  that  half  of  the  eity  of  Oi> 
wego  which  lies  on  the  east  side  of  the  river  the  same  harbor  advantages  that  irill 
now  be  enjoyed  by  the  west  side.    *    •    • 

The  following  table  shows  the  commercial  statistics  of  the  port  fron 
1870  to  1886,  inclusive  : 


Years. 


1870 
1871 

1872 
1873 
1874 


11.112,352.82 
798.288.00 


Average  three  years 


1876 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 
1886 


Average  12  years. .  i 


BeveDue. 


1,006,172.00 
887.880.00 
765^002.67 


Exports. 


$1,388,862 


1.169,414 
260,876 


670, 47&  78 
644.689.46 
430.748.80 
416. 025. 10 
607, 193. 77 
740.662.09 
853,7I6u40 
886,668.77 
786,423.31 
697.81&86 
629, 5M.  78 
620. 6lf9  34 


1,468.380 

1,094.065 

1,096,095 

960,862 

832,331 

786.825 

1, 070. 7!^2 

1, 076. 184 

1,102,244 

1,162.100 

1, 247, 637 

1, 182, 094 


Imports. 


16.868.162 
6,804,977 


Tomiage.,^ 


814^743 
801,261 


5,13 


7.018,264 
7,481.550 
7,3S«.6«6 


6n.9R3 
641. «« 


562.381  \Xm 


I    608,617    3.IC 


6,  775, 127 
5,rA887 
4, 122. 876 
4,718,680 
4,993.rj6 
MA  697 
5,458.414 
8. 764, 551 
8, 313,  713 
6,451,i)Q2 
6,047,042 
5,160.608 


446.560 
354.086 
300,400 
413.315 
357.320 
403,685 
402,974 
451,384 
449.260 
349,593 
434,181 
350,2111 


I  9  jf 

2.1* 

!2.* 

•  2,0 

!2» 
l.fi 


400.303  .2.9 


In  the  winter  of  1870-71  a  reduction  was  made  in  the  rates  of  the 
Erie  Canal,  which  affected  forty-one  days  of  canal  traffic  in  the  fistal 
year  1871.  The  new  rates  held  until  the  close  of  the  canal  season  rf 
1874,  when  a  second  reduction  was  made,  which  affectect  forty -tbree 
days  of  canal  traffic  in  the  fiscal  year  1875.  No  important  cbaoj^ 
thereafter  made  until  the  abolition  of  all  rates  from  and  after  Jannaif 
1, 1883. 

The  effect  of  the  two  reductions  npon  the  commerce  of  Oswego  is  very 
apparent  in  the  above  columns  of  tonnage  and  number  of  shippiDg  i> 
its  harbor.  The  non-appearance  of  any  like  influence  from  the  aboiitHW 
of  tolls  plainly  indicates  that  canal  transfer  from  the  upper  lakes  wi« 
already  confined  to  Bufialo.  The  slight  changes  in  the  columns  of  ex- 
ports and  imports  are  explained  by  the  fact  that  the  shipments  fron 
the  upper  lakes  were  mainly  of  timber  and  grain  from  AmericaQ  poit^ 
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The  showing  of  the  last  twelve  years  is,  therefore,  the  local  traffic  of 
tbe  Ontario  Basin  and  the  Upper  St.  Lawrence.  It  has  shown  no  regu- 
lar increase  nor  decrease,  and  little  fiactnation,  during  that  period. 
Recently,  however,  coal,  which  is  the  principal  export,  has  been  carried 
in  csuTB  loaded  at  the  more  westerly  mines  of  Pennsylvania,  across  the 
bridges  at  Niagara  and  around  the  head  of  the  lake  to  Toronto,  whence 
it  is  distributed,  without  rehandling,  over  a  railroad  system  extending 
as  far  east  as  Ottawa.  Cars  from  the  easterly  mines  passing  northward 
by  the  Utica  and  Black  Biver  Bailroad  are  ferried  across  the  St.  Law- 
rence from  Morristown  to  Brockville  and  thence  distributed.  The  Dela- 
ware and  Hudson  Canal  Company,  by  its  own  canals  and  rails  as  far  as 
Rouse's  Point,  has  communication  with  Montreal  and  the  East.  In 
this  article  there  is  so  great  loss,  as  well  as  an  expense  in  rehandling, 
that  the  export  coal  imie  of  Oswego  will  probadly  soon  be  cut  down  to 
the  supply  of  places  immediately  reached  by  water. 

The  transportation  by  the  Brockville-Morristowu  Ferry  and  TJtica 
and  Black  Biver  Bailroad  is  also  affectiug  the  importations  of  timber  for 
shipment  eastward  and  southward  by  the  New  York  Central  aod  Hud- 
son Biver  Bailroad.  The  prospect,  as  indicated  by  all  information  of 
which  I  have  been  able  to  a^ail  myself,  is  of  decrease  rather  than  of  in- 
crease in  the  commerce  of  Oswego,  unless  the  latter  should  be  deter- 
mined by  an  abolition,  or  important  decrease,  of  tolls  on  the  Welland 
Canal. 

How  far  the  added  wharf  room  has  been*  utilized  is  shown  on  the  ac- 
companying plat. 

Of  the  railroad  projects  put  forward  in  1872  none  has  been  exactly 
carried  out.  The  New  York  and  Oswego  Midland  Bailroad  (now  New 
York,  Ontario  and  Western)  is  a  through  lino  to  New  York,  but  not  in- 
dependent, running  its  trains  for  the  last  50  miles  over  tbe  rails  of  tbe 
New  York,  West  Shore  and  Buffalo  Bailroad.  The  Boston  and  Oswego, 
the  promised  eastern  connections  of  the  Lake  Shore,  has  not  been  built. 
The  Lake  Shore  Bailroad  has  been  bought  by  the  Bome,  Watertown 
and  Ogdensburgh.  The  two  termini  coalesce  into  a  way  station,  and 
finally  the  consolidated  road  owns  land  which  secures  iiccess  to  the 
western  basin,  but  has  not  laid  its  tracks  for  that  purpose.  The  South- 
ern Central  Bailroad  of  New  York  crosses  the  Lake  Shore  Bailroad  and 
carries  its  Lehigh  Valley  coal  to  lake  water  at  Fair  Haven. 

The  protection  of  the  front  of  the  western  basin  is  nearly  completed 
by  the  old  and  new  western  breakwaters.  The  line  from  the  shoulder 
of  the  old  breakwater  to  the  harbor  end  of  the  return  of  the  new  has 
a  bearing  (true)  of  north  17^  east,  that  from  the  same  point  to  the  outei 
end  of  the  light-house  pier  has  the  bearing  north  27  degrees  45  minutes 
east.  The  eastern  breakwater,  in  its  present  extension,  covers  about 
one-half  the  included  sector,  and  also  undoubtedly  breaks  the  force  of 
waves  which  would,  without  it,  strike  the  east  face  of  the  return  and 
spread  it  at  the  harbor  entrance.  Storms  from  the  eastward  of  north 
are,  however,  comparatively  rare,  and  winds  coming  from  the  quarter 
thus  left  open  have  a  sweep  of  only  about  30  miles  upon  the  lake. 
From  the  facts  above  presented  I  draw  the  following  conclusions : 
As  the  present  shipping  in  tonnage  and  numbers  is  less  than  one- half 
that  for  which  the  western  basin  was  planned,  and  as  the  railroad  pro- 
jects expected  to  give  especial  importance  to  the  eastern  water-front 
have  not  been  carried  out,  I  find  no  occasion  for  an  eastern  basin. 

While  the  eastern  breakwater,  in  its  present  extension,  offers  s^slight 
protection  from  infrequent  easterly  storms,  it  presents  a  serious  and 
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dangerous  obstacle  to  eDtering  the  harbor  doring  the  more  freipieiit 
and  more  periloas  westerly  gales. 
I  have,  therefore,  the  hoDor  to  recommeiid  its  removal. 
The  petition  of  Thomas  S.  Mott  and  others  is  herewith  returned. 
I  have  the  honor  to  be,  very  respectfdlly,  yoar  obedient  aermit, 

Cabl  F.  Palprky, 
Captain  o/Engimeen. 
The  Chief  of  Bnoineers^  TJ.  S.  A. 


REPORT  OF  THE  BOARD  OF  ENGINEERS. 

The  Board  of  Enqineebs, 
Ifew  Tork^  February  15, 1887. 

General  :  The  Board  of  Engineers,  to  which  was  referred  the  peti- 
tion of  Thomas  IS.  Mott  and  others  for  the  removal  of  the  east  bnak- 
water  in  Oswego  Ebrbor,  together  with  the  report  of  Oapt  O.  F.  Falirej* 
Corps  of  Engineers,  npon  the  same  subject,  have  the  honor  to  sabni 
the  following  report: 

The  piece  of  breakwater  the  removal  of  which  is  asked  is  located 
351  feet  north  of  east  from  the  eastern  end  of  the  west  breakwater.  It 
is  213  feet  in  length,  and  at  its  western  end  has  a  north  and  sooth 
retom  35  feet  long.  The  width  of.  the  breakwater  is  35  fSeet,  and  it  ii 
located  in  from  23  to  30  feet  depth  of  water,  averaging  say  24  ieet.  Tbe 
top  of  the  breakwater  for  one-third  of  its  width  on  the  lake  front  risci 
13  feet  above  the  surface  of  the  water,  while  on  the  harbor  side  tk 
height  of  the  breakwater  is  but  from  3  to  5  feet  above  the  same  snrte. 
The  cabical  contents  of  this  piece  of  breakwater  above  the  bottom  «f 
the  lak6  is  abont  10,000  cabic  yards,  and  it  forms  the  western  end  rf 
the  ^< eastern . break vtrater,"  so  called,  which  has  been  projected  fori 
total  length  of  2,700  feet,  as  the  oat^  line  of  a  harbor  to  be  built  alosf 
the  eastern  front  of  the  city. 

The  size  of  the  west  harbor,  the  small  extent  to  which  its  shore-liif 
is  now  occupied  by  wharves,  and  the  relative  magnitude  of  the  trade  of 
the  port  of  Oswego  for  the  past  twelve  years,  compared  with  its  tra^ 
from  1870  to  187^  inclusive  (as  is  more  particularly  set  forth  in  Captaii 
Palfrey's  report  of  December  15, 1886),  would  seem  to  make  it  inadT» 
able  to  complete  at  present  the  east  breakwater  and  east  harbor. 

The  difficulties  and  dangers  which  arise  for  the  commeix^  of  the  har- 
bor of  Oswego  during  westerly  gales  from  the  accumulated  wares  alonf 
the  face  of  the  west  breakwater  and  the  position  of  so  much  of  tiir 
east  breakwater  as  has  already  been  constructed,  are  fully  set  foitk 
iu  Oaptain  Palfrey's  letto*,  in  which  he  quotes  largely  from  reports  cf 
his  prodecessors  in  charge  of  these  works  in  substantiation  of  this  stal^ 
ment. 

There  can  be  no  question  as  to  the  necessi^  of  some  remedy  for  tiiei^ 
evils,  and  the  shipping  interests  of  the  locality  favor  the  removal  of  ^ 
much  of  the  east  breakwater  as  has  already  been  built 

Considering  the  several  methods  that  have  been  suggested  for  furoU* 
ing  the  relief  required,  namely,  (a)  by  the  introduction  of  spur  bmi' 
waters  normal  to  the  exterior  face  of  the  west  breakwater ;  {b)  by  fiUisf 
with^a  breakwater  construction  the  gap  now  existing  between  the  ^ 
and  east  breakwaters;  and  (e)  by  the  removal  of  the  east  breakwattft 
the  Board  of  Engineers,  after  careful  consideration  of  the  subject,  ret 
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nmeDd  the  removal  of  tbe  east  breakwater.     It  is  estimated  that 
le  coist  of  this  removal,  at  $1.50  per  cabic  yard,  will  amount  to  S  15,000. 
The  pi^>er8  in  the  case  are  herewith  returned. 
BeBpectfuIiy  submitted. 

Thos.  Lincoln  Oasbt, 

Colonel^  Corps  ofUngineera. 
Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt  Brig.  Gen.j  U.  8.  A. 
D.  O.  Houston, 
Lieut,  CoL  of  Engvneers^  Bvt.  Col, 

Tbe  Chtbf  of  ENaiNEERS,  U.  S.  A. 


N  N  6. 

IMPROVEMENT  OP  SACKETTS  HARBOR,  NEW  YORK. 

OBJECT. 

To  deepen  the  harbor  within  Shiphonse  Point,  over  an  area  of  about 
15  acres,  to  12  feet  at  extreme  low  water. 

This  project  was  adopted  in  1881.  Previous  to  1881,  $6,000  was  ex- 
pended in  182&-'2d,  in  deepening  the  same  area. 

PRESENT  PROJECT. 

To  limit  the  excavation  to  an  area  of  about  6  acres,  and  to  define  the 
entrance  and  provide  a  mooring-place  by  a  crib  18  feet  square,  placed 
npon  the  end  of  the  shoal  extending  into  the  harbor  from  Ship-house 
Point 

Also,  to  check  shore-drift  by  extending  jetties  across  the  end  of  Ship- 
house  Point,  from  the  crib  above  descril^  to  the  bay  outside  the  point. 

PRESENT  WORKS. 

An  area  of  6  acres  has  been  deepened  as  above  described  to  12-foot 
depth,  and  the  18-foot  crib  has  been  built  and  placed. 
The  channel  has  12  feet  at  extreme  low  water. 
Operations,  none. 

REMARKS. 

The  depth  of  water  in  this  harbor  is  ample  for  the  present  needs  of 
its  commerce,  the  usual  draught  being  from  7  to  9  feet. 

In  order  that  the  crib  be  a  valuable  mooring-place,  it  needs  suitable 
cleats  or  rings.    It  is  proposed  to  place  these  during  this  season. 

The  commerce  of  this  port  shows  a  slight  revival  during  the  past  few 
years.  About  1,000,000  pounds  of  fresh  fish  were  8hipi)ed  hence  by 
ntil  during  the  past  year.  A  planing  mill  has  lately  been  established, 
whose  shipments  will  probably  utilize  the  full  depth  of  water  provided. 

Money  statement. 

July  1, 1886,  amount  available $72.11 

July  1,1887,  amount  available 72.11 

{ Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


2392     REPORT   OF   THE   CHIEF   OF   ENGINEERSi  U.  8.  ARMT. 

COMMERCIAL  STATISTICS. 

Name  of  harbor,  Sackett's  Harbor,  N.  T.  Collection  district.  Cape  Vincent,  X.  T. 
Nearest  light-hoase,  Sackett's  Harbor,  N.  Y.  A  fixed  white  light  of  the  fiflhwdwoi 
Horse  Island,  1^  miles  west  of  town.    Nearest  work  of  defense.  Fort  Ontario,  N.  Y. 

ATMunt  ofoowmeree  a%d  navigation  when  ihe  work  of  improvement  begun  mnder  IkeproM 

projeel  in  1883. 


Dwcription. 

x^ 

Arrivals............. 

178 

177 

i« 

DepartoTM...... 

S.M 

Imports |21,5Q6^<i 

Exports 9.31W.II 

Revenue  collected,  1883 3,43D,9S 

ArrivaU  and  departures  of  vesseU  during  the  fiscal  year  ending  June  30,  1887. 


Deacriptlon. 

Airivak. 

Oepaiiam. 

fttf^ftmon.... WW-..'. r 

ITo. 
76 
70 

Tomt. 
1,777 

jr«. 

7S 

C2 

Urn 

1.7P 

S&ilinir  VMAOlS  .................................. ..............r...--r-.rT-x 

X*» 

Total 

Itf 

4.  Ml 

138 

i,9 

Reyenne  &om customs  for  fiscal  year  ending  June  30, 1887 $2,  lOfKiS 

Value  of  imports,  same  year .....m*.  40,190.0 

Value  of  exports,  same  year NoBi. 

Greatest  draught  of  vessels,  9  feet. 


APPENDIX  O  O. 


MPBOYEHENT  OP  OGDENSBUEGH  HARBOR,  ON  THE  RIVER  ST.  LAW- 
RENCE ;  OF  HAIffiORS  ON  LAKE  CHAMPLAIN,  AND  OP  GRASS  AND  TI- 
CONDEROGA  RIVERS,  NEW  YORK,  AND  OP  OTTER  CREEK,  VERMONT. 


RBPOBT  OF  MAJOR  MILTON  B,  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Ogdensbnrgli  Harbor,  New  York. 

2.  Gram  River  (at  Masaena),  New  York. 

3.  Breakwater  at  Rouse's  Point,  Lake 

Champlain,  New  York. 

4.  Swanton  Harbor,  Vermont. 
Breakwater  at  Gordon's  Lauding,  Lake 

Champlain,  Vermont. 


5. 


6.  Plattsbnrgli  Harbor,  New  York. 

7.  Burlington  Harbor,  Vermont. 

8.  Otter  Creek,  Vermont. 

9.  Ticonderoga  River,  New  York. 

10.  Narrows  at  Lake  Champlain,  New 
York  and  Vermont. 


EXAMINATIONS. 


11.  Channel  between  North  and  Sontb 
Hero  Islands,  Lake  Champlain, 
known  aa  ''The  Gut.'' 


12.  Waddington  Harbor,  New  York. 


United  States  Engineer  Ofpioe, 

Burli'ngUmj  Vtj  July  26, 1887. 

General  :  I  have  the  honor  to  transmit  herewith  annual  report  for 
river  and  harbor  works  in  my  charge  daring  the  fiscal  year  ending  June 
30, 1887. 

Very  respectfully,  your  obedient  servant 

M.  B.  Adams, 

Major  of  Engineers, 
The  Ohiep  op  Enqineebs,  U.  S.  A. 


OOi. 

IMPROVEMENT  OF  OGDENSBUEGH  HARBOR,  NEW  YORK. 

A  project  was  formed  for  the  improvement  of  this  harbor  by  a  Board 
of  Engineer  Officers  in  1868,  which  provided  for  dredging  the  channel 
of  the  Oswegatchie  Eiver  below  the  bridge,  deepening  the  channels 
along  the  city  front  on  the  St.  Lawrence  Eiver  and  across'  the  bar 
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Dortbeast  of  the  li^^ht-boase,  and  the  constrnction  of  a  pile- 
prevent  the  water  of  the  Oswegatchie  spreading  over  the  bar  < 
between  these  channels.  The  pile-work  was  only  recommendi 
event  of  the  water  of  the  Oswegatchie  not  following  the  lin^ 
deepened  channels  after  the  dredging  had  been  completed. 

The  dredging,  as  provided  for  in  the  project,  was  complel 
and  the  piling  was  found  unnecessary ;  consequently^  operatic 
confined  to  dredging  the  channels,  which  were  left  in  good  coi 

For  a  few  years  following  the  completion  of  the  project  of  1) 
was  a  suspension  of  operations.    The  harbor  was  ordered  re-sai 
1879,  which,  being  done  in  1880,  showed  considerable  shoalii 
channels  during  these  four  years  of  inactivity;  and,  farthei 
the  obstructions  in  the  channels  were  mainly  clue  to  saw-dust 
waste  products  of  saw-mills  which  had  been  thrown  into  theOs^ 
Kiver  in  violation  of  local  regulations  forbidding  it.    The  ai 
damage,  or  shoaling,  as  shown  by  the  survey  of  1880,  was  40,( 
yards,  which  it  was  estimated  would  cost  $13,000  to  remov< 
place  the  channels  in  good  condition  again.    More  or  less  of 
kind  of<  injury  to  the  channels  still  continues,  in  defiance  of] 
the  efforts  at  its  enforcement  that  have  been  made. 

The  original  project  was  estimated  to  cost  tl75,000,  and 
been  expended  up  to  1880,  exclusive  of  $3,000  for  a  survey 
$107,000,  leaving  $68,000  still  due  the  general  improvement, 
the  piling  of  the  project  not  being  required. 

In  1882  it  was  recommended  to  place  the  harbor  in  conditio 
mit  the  largest  vessels  that  will  be  able  to  pass  the  enlarged 
canal  at  an  estimated  cost  of  $76,000  as  follows: 

Oater  bar,  1,500  feet  by  400  feet  by  3.1  feet,  about  80,000  yards,  at  30  cento 

yard 

Near  Rome,  Watertown  and  Ogdensburgh  Railroad  vharFes,  1,150  feet  by 

feetby  3  feet,  40,000  yards,  at  40  cents  per  yard 

Oswegatchie  mouth,  1,000  feet  by  300  by  1.8  feet,  20,000  yards,  at  SO  oeots 

yard 

Channel  along  city  front,  7,200  feet  by  150  feet  by  4  feet,  160,000  yards,  atj 

cents  per  yard 

Total 

This  estimate  was  intended  to  provide  for  a  depth  of  15  fc 
channels  and  IG  feet  over  the  enter  bar. 

Operations  have  been  carried  on  in  accordance  with  the  abo^ 
of  improvement  since  1882,  and  nnder  contract  dated  D< 
1883;  August  26, 1884;  September  12, 1885,  and  November 
Theie  were  35,345  cubic  yards  removed  under  the  first  cont] 
the  vicinity  of  the  Central  Vermont  Eailroad  wharves  and 
channel  near  by,  connecting  with  the  St.  Lawrence  Kiver;  48, 
were  removed  under  the  second,  from  the  channel  near  the 
tertown  and  Ogdensbnrgh  Railroad  wharves  and  that  leading 
to  the  St.  Lawrence  Biver ;  14,988^  yards  were  removed  froi 
gles  in  the  channels,  under  the  thir4  contract;  and  the  fourth 
which  is  noyr  in  operation,  comprehends  the  removal  of  50,r 
mostly  from  the  channel  along  the  city  front. 

The  prices  paid  under  these  contracts,  owing  to  the  develoj 
harder  material  in  the  bottom  than  the  original  estimate  conf 
were  such  that  they  seemed  to  indicate  that  the  total  figm 
estimate  would  prove  too  small,  until  the  fourth  contract  wi 
which  is  at  prices  low  enough  to  warrant  an  expectation  that 
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amoimt  of  the  original  estimate  may  not  be  exceeded,  notwithstanding 
the  obstacles  which  are  now  known  to  exist. 

With  the  completion  of  the  present  contract,  daring  this  working 
season,  there  will  have  been  some  150,000  cubic  yards  removed  from  the 
channels  of  this  harbor  at  a  cost  of  (34,543.04,  consuming  the  available 
fiindB ;  and  there  will  remain  about  the  same  amount,  mostly  in  the  city- 
front  channel,  to  be  removed,  in  otder  to  complete  the  scheme  of  im- 
provement as  per  the  estimate.  There  are  (30,000  asked  for  this  har- 
Vk^t  to  be  applied  to  dredging  operations. 

Money  statement. 

July  If  1686,  amount  available |273.90 

A^moont  appropriated  by  act  approved  Angust  5,.  ljB86 10,000.00 

10,273.90 
July  1,  1887,  amount  expended  dnring  fiflcal  year,  exolosive  of 

liabUUies  ontetaoding  July  1, 1886 |8, 439.61 

Joly  1, 1887,  ontstanding  liabiUties 265.86 

3,705.46 

July  1,  1887,  amount  available 6,568.44 

{JLmoant  (estimated)  required  for  completion  of  existins  project .... 73, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1889    30, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  af  river  and 
harbor  acts  of  1866  and  1867. 


COMMSRGIAL  STATISTICS. 

Name  of  Harbor,  Ogdensbnreh,  N.  Y.    Collection  district,  Oswegatchie.    Nearest 
light-honse,  Ogdensbnrgh,  N.  Y. 

Tonnage  of  vesieU  which  entered  and  cleared  during  1886. 

entered tons..  162,666 

Cleared do...  165,092 

Tonnage  of  vessels  whieh  entered  and  cleared  from  and  to  foreign  ports  during  1886. 

ClMKd. 


Tons. 

American  vessels ■- 17,507         16,917 

Foreign  vessels 93,741         82,889 

Total 110,248  98,806 


Amount  of  merchandise  received  and  shipped  coastwise  in  1886. 

Received  * 

Lumber feet..  22,985,920 

Wheat,  com,  and  oats bushels...  4,514,699 

Coal tons..  49,292 

Packages do 23,940 

Shipped : 

Iron  ore tons..  10,669 

Packages do.-.  ;J2,660 

Lumber feet..  1.000,695 
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Amount  of  merchandise  received  and  ahtpped  1o  foreign  ports  in  1686. 

Received: 

Barley bosbels..  449,tt4 

Liiml)er feet..   11,729,CS 

Packages tons ll,Si 

Shipped : 

Packages • tons..  1,W 

Coal do 25.M 

The  above  was  obtained  through  the  kindness  of  the  collector  of  cnstooifl. 


OO2. 

IMPROVEMENT  OF  GRASS  RIVER,  AT  MASSENA,  NEW  YORK. 

There  have  been  no  operations  under  the  above  head  daring  the  piit 
year. 

The  project  for  this  improvement  was  adopted  in  1881,  and  appears 
in  the  Report  of  the  Chief  of  Engineers  for  that  year,  pages  2457  to 
2460.  It  contemplates  the  formation  of  a  channel  from  the  St.  Law- 
rence Biver  to  Massena  Village,  a  distance  of  about  7|  miles  by  watff, 
with  a  least  width  of  40  feet  and  a  least  depth  of  4  feet,  at  an  estimated 
cost  of  $12,000. 

The  items  of  the  estimate  are  as  follows: 

Excavation  at  Rapids,  2,000  yards,  at  |4  per  yard $8,000 

Excavation  at  Haskell's  Wharf,  1,500  yards,  at  |1  per  yard 1,50 

Excavation  at  other  points,  3,000  yards,  at  50  cents  per  yard l,Sfli 

Contingencies,  etc 1,001 

Total 1«,OOB 

Under  an  appropriation  of  $3,000  for  this  work  proposals  were  invilfd 
in  April,  1883,  for  the  removal  of  2,000  cubic  yards  of  obstracting  ott- 
terial  at  Bapids,  the  first  item  as  above,  and  in  response  only  one  W 
was  received,  at  the  rate  of  $6  per  yard.  It  was  evident,  therefore,  tkat 
it  would  cost  at  least  $12,000  to  make  the  improvement  at  that  point 
and  that  the  funds  available  were  only  sufficient  to  remove  one-foortb 
of  that  single  obstruction.  As  no  benefit  could  arise  from  the  work,  oi* 
less  completed,  and  as  the  work  could  be  carried  on  more  eoonomicalK 
when  the  improvement  of  at  least  one  place  could  be  accomplished  io 
one  season's  operations,  an  additional  appropriation  of  $9,000  was  asked 
for,  and  no  further  action  has  been  taken  siuce. 

The  balance  of  the  appropriation,  after  paying  the  cost  of  ad  vertisingt 
etc.,  amounting  to  $2,948.60,  is  now  to  the  credit  of  the  improvemeDt 

In  case  additional  funds  become  available  for  this  work,  it  is  ex- 
pected to  apply  them,  together  with  the  balance  now  on  hand,  in  dredg- 
ing operations  according  to  the  original  plan. 

Money  statement. 

July  1, 1886,  amount  available |^94a0 

July  1,  1887,  amount  avaOable 2,9^* 

{Amonnt  (estimated )  rea  uired  for  completion  of  existing  project 17, 600. (V 

Amount  that  can  bo  prontably  expended  in  fiscal  year  ending  June  90, 1889  17, 60(1  ^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  0  0— EEPOBT  OF  MAJOR  ADAMS.      2397 

COMICB^CIAL  8TATISTIGS. 

Name  of  harbor.  Grass  River  (MassoDa),  New  York ;  collection  district,  Oswegat- 
hie ;  nearest  light-hoase,  Ogdensbarg,  N.  Y. 

A  8teaiD  ferry-boat  makes  regalar  trips  from  Cornwall,  in  Canada,  opposite  the 
aontb  of  Grass  River  on  the  St.  Lawrence  River,  to  a  point  a  mile  below  Massena, 
leyond  ^whioh  the  obstructions  in  the  channel  will  not  allow  the  boat  to  so.  The 
!ol lector  of  onstoms  was  nnable  to  famish  any  statement  of  receipts,  and  it  is  pre- 
romable  that  little  or  nothing  was  collected. 


GO  3. 

BREAKWATER  AT  KOUSE'S  POINT,  LAKE  CHAMPLAIN,  NEW  YOBK. 

Operations  have  been  carried  on  daring  the  year  in  accordance  with 
the  orij]^inal  plan,  adopted  in  1885,  and  ander  contracts  dated  August 
22,  1885,  and  October  28, 1886. 

The  first  contract  was  made  with  BichardF.  Hawkins,  of  Springfield, 
Mass.,  for  the  constr action  of  800  linear  feet  of  the  breakwater  adjoin- 
ing the  shore;  the  other  contract  was  made  with  John  L.  Johnson,  of 
Fulton,  N.  Y.,  the  lowest  bidder,  after  dne  advertisement  and  opening 
of  bids,  and  comprehends  the  extension  of  the  800  feet  shore  section 
above  550  feet  farther  into  the  lake. 

The  progress  that  was  made  daring  the  latter  part  of  last  season's 
operations  was  not  sach  as  had  been  expected.  Considerable  difficalty 
was  experienced  in  handling  and  placing  the  large  stones  so  as  to  make 
anything  like  a  fair  paving  of  them,  and  notwithstanding  the  efforts 
made  by  the  contractor  to  hnriy  matters,  by  sending  to  a  distance  to 
secare  the  services  of  an  experienced  foreman,  increasing  his  force  of 
workmen,  and  the  number  of  derricks  used  in  handling  the  stone,  the 
contract  could  not  be  completed  on  time. 

The  delay  was  no  doubt  greatly  due  to  the  novel  character  of  the 
work,  involving  the  handling,  sledging,  and  placing  of  large  stones 
(1  to  3  tons  weight)  in  such  a  manner  as  to  form  a  paving  or  sort  of  in- 
clined dry  wall  of  them,  and  I  was,  therefore,  pleased  to  recommend  an 
extension  of  time  under  this  contract,  and  glad  when  the  time  for  its 
completion  was  extended  to  September  30, 1887. 

It  is  confidently  expected  the  first  contract  will  be  completed  within 
the  extension  of  time  granted  on  it. 

Work  under  the  second  contract  has  been  progr&sing  fairly  well. 
Most  of  the  rubble-stone  required  in  the  foundation  of  this  550-feet  sec- 
tion was  placed  during  the  winter,  and  will  now  have  ample  time  for 
thorough  settlement  before  the  large  stones  are  added  as  a  facing  and 
crowning  along  this  portion  of  the  structure. 

The  second  contract  does  not  require  completion  until  November, 
1888,  and  it  is  believed  it  will  be  finished  well  within  that  date. 

The  good  effects  of  this  improvement  are  apparent  along  the  town 
front,  at  the  docks,  by  the  comparative  calmness  of  the  water  there 
now  during  southeasterly  storms,  which  formerly  caused  considerable 
commotion. 

As  funds  become  available  for  this  work  they  are  to  be  applied  under 
the  approved  project,  which  contemplates  the  construction  of  a  straight 
breakwater  of  rubble  and  large  stone  extending  from  Stony  Point  in 
the  general  direction  of  the  southern  point  of  the  6-foot  curve  south  of. 
Windmill  Point  until  the  18-foot  curve  is  reached,  a  total  distance  of 
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aboat  2,000  feet.    The  estimated  cost  of  tbe  breakwater  was  plaoe?^  ^ 
$110,000.  I 

To  date  there  have  been  two  appropriations  for  this  improvemi 
amounting  to  $55,000,  which  has  either  been  consumed  or  placed 
contract. 

Money  statement 

July  1,1886,  amount  available $26,: 

Amonut  appropriated  by  act  approved  August  5,  1886 20,  i 


91 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1886  ^ $17,748.97 

July  1,  1887,  outstanding  Uabilities 2,491.71 


46,; 


29,944 


July  1,  18S7,  amount  available 26, 14^ 

{Amount  (estimated )  required  for  completion  of  existing  project &5,  OOQ 

Amount  that  can  beprofitably  expended  in  fiscal  year  enung  June  30, 18d9  55,  OOQ 
Submitted  in  compliance  with  lequirements  of  seeiions  2  of  river  and 

harbor  acts  of  1866  and  1867.  I 


COMMEBCIAL  STATISTICS. 


f- 


Name  of  harbor;  Rouse's  Point,  N.  Y.;  collection  district,  Champlain ;  nearest  lif 
house,  Windmill  Point.  V- 

Vessels  entered  and:  cleared. 


Tears. 


1884. 

1886 

1886. 


Entered. 


Jfo. 


880 
877 


Tmu. 
90, 
84;  101 
82,449 


Cleared. 


Jfo. 


874 
783 


Tmr' 


71 
81 


ImporU  and  expariSf  1884, 1885, 1886. 


Articles. 


1884. « 

Lambor feet,  B.  M. 

Other  merchandise 


Total 


1885. 


Lanber leelv  B.  M. 

Other  m^^rchaadlse 


Total 


1888. 


Lumber feet,B.  M. 

Other  merchandise ^ 


Total 


Quantity. 


93,118,600 


87,127,888 


98,888,176 


Yahie. 


$1,158,642 
134,590 


1,293.232 


1,008,022 
171,093 


1,223,115 


1,288;  925 
139,028 


1,877.963 


Duty. 


$173,972.14 
23.739.70 


197,*702.S& 


188^4<n.69 

23.104.13 


189, 695b  68 


171. 
6.078.84 


176^284.90 


Total  ^4 
of 


The  above  was  obtained  through  the  kindness  of  the  colleotor  of  ciutoiiia. 


^<2^    (P-O-VWt     ^-CL^^Ot-     91.^. 

31l«)W  911.(3.  ^lao^-H* . 
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004- 

IMPROTEMENT  OP  8WANTON  HARBOR,  VERMONT. 

The  project  was  adopted  in  1873,  and  the  andertaking  was  thought 
>  be  of  doabtfal  expediency  at  that  time,  as  shown  by  the  report  of 
lie  officer  then  in  charge.  (See  Annual  Beport,  Chief  of  Engineers, 
B73,  page  396.)  Subsequent  events  have  shown  that  the  doubts  as  to 
he  propriety  of  trying  to  anticipate  the  wants  of  the  harbor  in  its  im- 
provement, whieh  were  expressed  in  submitting  the  original  report  and 
^rogect,  were  well  grounded. 

The  appropriations  which  have  been  made  from  time  to  time  have 
»een  expended  in  the  construction  of  a  breakwater ;  the  docks  and 
rharvee  it  was  designed  to  protect  were  never  built,  however,  and  the 
shipping  fiacilities  at  the  harbor  now,  instead  of  being  located  where 
•hey  woald  h^ve  received  some  protection  from  the  breakwater,  are 
^latttered  around  two  docks  three-fourths  of  a  mile  distant  from  it. 

In  consideration  of  the  foregoing  facts,  and  the  uncertainty  attending 
>he  location  of  docks  and  wharves  that  were  possibly  to  be  built,  it  has 
>een  recommended  for  some  years  that  no  further  appropriation  be  made 
for  this  harbor  until  the  future  development  of  the  shipping  and  com- 
mercial interests  indicate  more  definitely  the  direction  in  which  improve- 
ment should  be  made  for  their  protection. 

According  to  the  preliminary  examination  and  survey  made  in  Octo- 
ber and  December,  1884,  and  reported  in  January,  1885,  it  would  seem 
that  the  conditions  for  indicating  more  definitely  the  direction  in  which 
improTement  should  be  made  have  arrived. 

Should  the  work  be  undertaken,  however,  instead  of  following  the  ex- 
act scheme  of  that  report,  I  would  recommend  the  building  of  a  break- 
water nearly  parallel  with  and  about  1,000  feet  distant  from  the  shore, 
from  a  point  200  feet  north  of  the  outer  end  of  the  existing  structure 
nntil  a  position  directly  west  of  the  docks  is  reached,  and  the  extension  of 
the  existing  structure  somewhat  nearer  shore ;  by  which  means  it  is 
thoaght  the  increased  harbor  capacity  afforded  would  justify  the  change 
from  the  plan  of  the  above  report,  submitted  in  January,  1885. 

Money  statement 

Jolyl,  1886,  amoant  available t3%*d3 

July  1,1887,  amoant  available 326.93 

! Amoant  (estimated)  reqaired  for  completion  of  exiHtiufir  project 169, 500. 00 
Amoontthat  can  be  prontably  expended  in  fiscal  year  ending  June  30,1889    80, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Swanton,  Yt. ;  collection  district,  Vermont ;  nearest  light-hoase 
Point  aox  Roches. 

ArrivaU  and  departures  of  veaseU  in  1885. 


BMoriptioii. 

• 

Arrivals. 

Departures. 

RtMnMm ........ 

Nq. 
•1 
20 

150 

Tons, 

No. 
*1 
20 

150 

Tims, 

<^iHnff  TfMiflelfi 

2.000 
15,000 

2.000 
15.000 

YttMiJji  In  tow  rbancfM)) 

•Daily. 
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The  revenue  from  ciistoniH,  value  of  imporiB  and  exports,  etc.,  irere  not  obtainabk 
Among  the  imports  were  14/200  tons  of  coal  and  800  tons  of  iron  ore,  also  torn 
400,000  pounds  of  general  merchandise. 

No  statement  of  commerce  and  navigation  for  the  calendar  year  1866  was  obtainaUi 
from  the  collector  for  the  district. 


O  O  5. 

BREAKWATER  AT  GORDON'S  LANDING,  LAKE  CHAMPLAIN,  VERUOITr. 

The  project  for  this  improvement  was  adopted  in  1887,  and  has  f<r 
its  object  the  constniction  of  a  breakwater  composed  of  rabble  an^ 
large  stones  and  extending  in  a  straight  line  from  a  point  some  251 
feet  south  of  the  dock  or  landing,  where  the  water  is  aboat  3  feet  d€«p 
at  lowest  stage,  to  a  point  on  the  18-foot  carve  and  aboat  100  feet  north 
of  the  line  drawn  from  the  dock  to  Cumberland  Head. 

At  inception  the  object  of  the  undertaking  seems  to  have  been  the 
affording  of  increased  shelter  on  the  west  shore  of  Grand  Isle,  Lake 
Champlaiu,  which  incidentally  has  involved  the  protection  of  the  dock 
or  landing  which  gives  the  improvement  its  name. 

When  the  appropriation  of  $18,750  wa^  made  for  this  work,  in  tint 
act  approved  August  5, 1886,  no  survey  of  the  locality,  with  a  view  to 
improvement,  had  been  made.  The  general  character  of  the  shore  wai 
known,  however,  from  the  Coast  Survey  m<'vps,  and  the  most  importaot 
place  on  the  west  shore  of  Grand  Isle,  at  which  some  protection  wai 
believed  to  be  i)ossibly  advantageous,  had  been  cited.  Conseqnentij, 
and  as  a  subsequent  step  in  the  order  of  procedure,  it  became  neoee- 
sary  to  make  a  thorough  examination  and  survey,  and  to  design  a  stracl- 
ure  that  would  afford  the  desired  shelter. 

The  examination  and  survey  were  made  October,  1886,  and  a  mapt 
drawing,  report,  etc.,  were  prepared  by  Assistant  Engineer  John  C 
Churchill,  jr.,  which  covered  the  facts  in  regard  to  the  locality  as  wel 
as  my  recommendations  respecting  the  proi)08ed  stractare  to  be  bnitt 
for  protection,  all  of  which  were  duly  considered  by  the  Board  of  Engi* 
ueers  and  received  your  approval. 

The  report  covering  the  examination  and  survey  of  the  locality,  and  I 
iuclusive  of  a  description  of  my  2)roposed  modifications  in  the  structoR ' 
designed  for  protection,  was  submitted  January  12, 1887.  Sach  wai '. 
the  time  consumed,  however,  in  connection  with  the  examination  of  tlie : 
plans  and  specifications  for  this  new  work  that  it  could  not  be  reguhurly 
advertised  until  June  28.  | 

The  cost  of  this  undertaking  has  been  placed  at  $38,158.72. 

Money  statement 

Amount  appropriated  by  act  approved  Aagnst  5, 1886 $18,  TSOlOl 

July  1,  1887,  amount  expended  during  tiscal  year,  exoluaiye  of  liabilities 
outstanding  July  1, 1886 ^ 33Rlt 

July  1, 1887,  amount  available 18» 413.91 

{Amount  (estimated)  required  for  completion  of  existiuff  project 19, 4(H  7f 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  19, 40&  Tf 
Submitted  in  compliance  with  requiromepts  of  sections  2  of  river  and 
habor  acts  of  1866  and  1867. 
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GOMMEROlAIi  STATISTICS. 
8hiptnmt9fr<m  the  lamding  in  ike  jfean  1882  and  188ft. 

Articles. 

•I»lee twrrels.. 

es : CM68.. 

tter tube.. 

Bin  and  beans pooDds.. 

lol do..-, 

Also  many  sbipments  of  wood,  live  stock,  and  other  farm  products.  There  are  also 
oeiptB  of  coaly  tile,  brick,  etc.,  as  well  as  the  merchandise  for  five  merchants  on  the 
and. 


subybt  of  gordon's  landings,  lake  ohahplain,  yrrmoot?. 

United  States  Engineer  Office, 

BurlingtoUj  Vt.j  January  12,  1887. 

General.  :  I  have  the  honor  to  acknowledge  the  retnm  ot  drawings 
nil  specifications  pertaining  to  the  proposed  breakwater  constraction 
t  Oordon's  Landing,  on  Lake  Champlain,  with  yonr  indorsement  of 
anoary  10, 18S7. 

The  drawings  are  again  respectfully  transmitted,  and  with  them 
opies  of  a  letter  and  estimate  which  were  prepared  and  forwarded  yes- 
erday,  as  addenda  to  the  papers  previously  submitted  for  approval ; 
Iso  a  rei>ort  of  survey  of  Gordon's  Landing,  by  Assistant  Engineer 
rohn  O.  Churchill,  jr. 

The  specifications  and  letter  requesting  authority  to  print  and  ad- 
''ertise  are  also  inclosed  lierewith,  in  order  to  preserve  the  entirety  of 
he  commuaications,  and  for  the  reason  that,  if  the  action  on  the  project 
s  iavorable,  matters  will  be  expedited  if  the  specifications  are  acted 
m  at  ODce,  too;  and  in  the  event  of  unfavorable  action  on  the  project, 
;here  will  be  no  increased  delay  in  consequence  of  returning  the  speci- 
ications  with  the  faulty  project  for  amendment. 

Beferring  to  that  part  of  your  indorsement  calliug  attention  to  the 
(wording  of  the  law  which  appropriates  money  for  this  undertaking.  I 
proold  respectfully  state  that  that  matter  was  duly  considered  in  tne 
preparation  of  the  project  comprehended  in  the  inclosed  papers. 

It  would  appear  that  the  law  does  not  absolutely  fix  the  location  of 
iihe  structure ;  for  it  makes  reference  to  Ex.  Doc.  No.  81,  Forty-ninth 
Congress,  first  session,  which  not  only  does  not  confine  the  structure  to 
the  12-foot  curve,  but  shows  clearly  and  decidedly  the  meagerness  of 
the  information  on  which  that  report  to  Congress  was  necessarily  based. 
It  seems  reasonable  to  conclude,  therefore,  that  this  restriction  in  the 
law  is  for  the  purpose  of  limiting  the  magnitude  of  the  undertaking, 
and  not  to  embarrass  the  engineer  in  locating  the  work. 

The  reports  to  Congress^in  connection  with  the  instructions  of  Janu- 
nary  21, 1886,  ordering  it,  shows  conclusively  that  the  location  men* 
tioned  therein  was  merely  an  imaginary  one,  and  it  is  hard  to  conceive 
that  Congress  would  order  an  outlay  of  thousands  of  dollars  on  such  an 
aneertain  plan.  Probably  the  clew  to  this  restriction  in  the  law  is  found 
in  the  clause  of  the  report  immediately  preceding  the  one  which  out- 
lines an  imaginary  stmcture,  such  as  was  thought  might  afford  possible 
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belief  at  Gordon's  Landing,  which  states  that  the  water  is  83  feet  de^ 
only  1,000  feet  from  shore,  and  tbat'^Mt  wonld  doubtless  be  an  ei* 
pensive  undertaking  to  effect  shelter  and  proper  harbor  capacity  at  Uai 
X)oint." 

The  project  herewith  submitted  is  based  on  no  such  uncertain  datan 
obtained  for  the  report  that  went  before  Congress,  but  on  a  careful  sor* 
vey  of  the  locality  by  Assistant  Engineer  John  0.  Churchill,  jr.  (seeMi 
report  herewith),  and  the  wants  of  the  locality,  as  well  as  the  configan* 
tion  of  the  bottom  and  shore,  have  been  carefully  considered  in  tk 
preparation  of  this  project. 

The  structure  herein  recommended  will  cost  no  more  to  build  thaa 
one  1,200  feet  long  and  V-shaped,  with  the  ends  in  12  feet  and  thean^ 
in  J  8  feet  of  water,  but  it  is  assuredly  regarded  as  affording  a  better 
harbor  than  a  continuous  V-shaped  structure  would  afford,  particulaiif 
if  its  ends  are  carried  as  near  shallow  water  as  the  12-foot  cnrve  wooli 
bring  them. 

Since  writing  the  letter  of  yesterday  and  forwarding  the  estimate  fer 
the  entire  undertaking  a  careful  reading  of  Mr.  Churchill's  report  on  tk 
survey  at  Gordon's  Landing  shows  that  an  allowance  of  25  per  cent,  was 
made  for  settlement  of  rubble-stone  foundation  into  the  clay  bottom, 
which  I  regard  a-s  too  great.  I  think  that  10  per  cent,  will  more  th» 
cover  it.  This  correction  applied  to  the  estimate  will  make  the  shore- 
arm  cost,  with  contingencies,  $38,158.72  and  the  lake  arm  $32,546.14,(1 
$70,704.86  for  the  entire  undertaking  at  the  advanced  cost  of  materiak 
Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 

Major  of  Engineer*' 

The  Chief  op  Engineers,  U.  S.  A. 


rbport  of  mr.  john  c.  churchill,  jr.,  assistant  enginbkr. 

United  States  Engineer  Officb, 

Burlington,  VU,  December  29,  186^ 

Major  :  I  have  tho  honor  to  submit  herewith  my  report  of  a  survey  of  Qordoh 
Landing,  Lake  Champlain,  Vermont,  made  under  your  inetruotions  daring  the  moii 
of  October,  1886,  tosether  with  map  showing  proposed  location  of  breakwater,  pla 
of  construction,  and  estimate  of  cost. 

Qoidon's  Landing  is  situated  in  a  small  bay  on  the  west  shore  of  Grand  Isle,  aM 
4  miles  from  its  northern  and  4^  miles  from  its  southern  end. 

It  is  protected  to  the  northwest  by  Cumberland  Head,  the  eon  them  point  of  wbid 
18  If  miles  west-northwest  from  the  dock,  but  is  exposed  on  the  north,  where  ^ 
wind  has  a  reach  of  6  miles ;  on  the  west,  where  the  reach  is  6  miles ;  and  sonth,  wk« 
the  reach  is  12  miles. 

Careful  inquiry  from  numerous  steamboat  captains  and  pilots  and  residents  abr< 
Gordon's  Landing  showed  that  the  heaviest  winds  and  those  which  most  affectii 
the  landing  were  those  from  the  southwest  and  south,  and  tho  section  of  the  C.  S 
Coast  Survey  chart,  which  is  submitted  with  the  map  of  Gordon's  Landing,  pro^ 
that  those  winds  have  the  greatest  reach,  viz,  5  to  12  miles. 

It  was  ascertained  that  the  dock  and  approach  to  it  at  the  landing  were  carrirt 
away  during  a  heavy  southwest  storm  a  few  vears  ago. 

Opposite  and  southwest  of  the  dock  is  a  solid  rook  reef,  extending  from  the  akao 
400  feet  into  the  lake,  near  the  outer  edge  of  which  are  the  6,  9,  and  i2  foot  conrM. 

North  of  the  landing,  also  near  the  point,  the  same  curves  approach  to  within  ^ 
feet  of  each  other. 

In  your  original  report,  dated  February  12, 1886,  as  to  the  feasibility  of  bnildiBjC* 
breakwater  at  Gordon's  Landing,  the  form  and  location  proposed  was  that  of  s  r 
shaped  breakwater, extending  from  12-foot  curve  to  12-foot  curve,  with  itsapeir  hv 
feet,  inclosing  tlie  bay  ;  the  structure  to  be  similar  to  that  at  Bouse's  Point,  rf.  T. 

The  configuration  of  tho  bottom  about  the  landing  makes  a  modification  oftki 
proposed  location  ueceHsary,  while  the  form  and  construction  remain  the  same. 
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i  -vrtyuld  appear  that  the  best  location  for  the  breakwater  would  be  as  follows:  A 
re-ami,  to  commence  at  a  point  a  few  hundred  feet  south  o*  the  dock,  near  the 
re-line,  in  about  three  feet  of  water  at  the  low  stage ;  thence  out  to  the  18-foot 
v-e,  crossing  a  line  drawn  from  the  dock  to  the  southern  point  of  Cumberland 
Ml ,  ^wi th  a  detached  breakwater  towards  the  north  as  a  protection  trom  north  winds. 
lie  latter  piece  is  not  so  important  as  the  first,  as  the  winds  from  the  nortk  are 

seirere. 

lie  map  and  plan  submitted  herewith  give  the  location  as  outlined  above,  the 
lotme  to  be  built  of  stone,  very  similar  to  that  at  Rouse's  Point,  N.  Y.,  which  is 

cheapest  strnctore  that  can  be  built  here,  having  at  the  same  time  sufficient 
bility. 

*lie  shoie-arm  is  800  feet  long,  and  beeins  in  about  3  feet  of  water,  at  a  point  250^ 
fc  aoath  of  the  dock,  thence  to  the  Id  foot  curve,  crossing  the  line  drawn  from  the 
ih.  to  the  southern  extremity  of  Cumberland  Head,  and  reaching  the  16-foot  curve 
Ik  point  100  feet  north  of  said  line. 

!*bis  arm  alone  will  afford  complete  protection  to  the  dock  and  a  large  part  of  the 
r  from  west  and  south  winds,  which,  as  has  been  before  stated,  are  the  most  severe. 
%e  fixst  300  feet  will  rest  on  the  solid  rock  reef,  which  extends  south  rom  the 
$k,  'while  the  remainder  will  rest  on  the  clay  bottom,  where  there  will  be  consider- 
le  settlement. 

rhe  lake  arm  is  500  feet  long,  commencing  175  feet  north  from  the  outer  extremity 
the  shore-arm  and  extending  towards  the  point  of  land  north  of  the  landing, 
rbis  portion  of  the  breakwater  will  rest  on  clay.    In  the  estimate  of  the  amount  of 
ii'ble-stone  rei^uired,  25  per  cent,  was  allowed  for  settlement  on  those  portions  of  the 
dakwater  resting  on  the  clay  bottom. 

rhe  location  described,  leaving  openings  to- the  west  and  north,  gives  a  harbor  easy 
th  for  entrance  and  exit,  and  having  nine  acres  of  good  anchorage  outside  of  the  9- 
>t  carve. 

Daring  the  season  two  steamers  stop  daily  at  Gordon's  Landing. 
rhe  amount  of  business  done  here  can  be  seen  from  the  following  statement  obtained 
»in  D.  J.  Center,  proprietor  of  the  dock  and  warehouse. 

Shipments  from  GordotCs  Landing  during  the  ymrs  1882  and  1885. 

* 

Articles. 
iples baireb. 


itter tabs.. 

ain  aad  beans - poands. 

Dol do... 

Also  many  shipments  of 'live  stock  and  farm  produce,  and  wood  both  for  fuel  and 
i«t  manufactore  of  pulp. 

There  are  six  merchants  on  the  island,  five  of  whom  receive  their  goods  at  this 
ading. 

There  are  also  receipts  of  coal,  tile,  brick,  and  lumber  in  considerable  quantities. 
Very  respectfully, 

John  C.  Churchill,  Jr., 

Anistant  Engineer. 
HaJ.  M.  B.  Ai>A.M8, 

Corps  of  Engineers f  U,  8.  A, 


LETTER  OF  INSTBUOTIONS  TO  THE  BOABD  OP  ENGINEEBS. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 

WashingUmy  D.  0.,  January  18, 1887. 

8iB:  The  Board  of  Engineers  for  Fortifications  and  for  Eiver  and 

[arbor  Improvements  is  desired  to  take  into  consideration  and  report 

pon  the  snbject  of  a  breakwater  at  Gordon^s  Landing,  Lake  Ghamplain, 

)r  which  an  appropriation  was  made  in  the  river  and  harbor  act  of 
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AagQSt  5, 183G,  and  will  report  its  views  upoa  the  most  proper  locatkn 
to  meet  the  requirements  of  the  appropriatioD,  as  also  upoa  the  beK 
plan  of  construction  to  be  adopted. 

In  this  connection  the  inclosed  papers,  oontiiinin^  plan  andestimatei 
for  the  work,  received  from  Maj.  M.  B.  Adams,  Corps  of  Eo^^infien, 
*  *  *  are  transmitted  to  the  Board  for  its  information,  aadif 
deemed  necessary,  one  or  more  members  of  the  Board  will  be  »otllfl^ 
iaed  to  visit  the  locality,  or  Major  Adams  will  be  instraeted  to  appeir 
personally  before  the  Board  and  to  furnish  any  additioaal  data  \M 
thay  be  desired. 

Papers  to  be  returned. 
By  command  of  Brigadier  General  Duane : 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Bvt.  Maj.  Oen.j  U.  8.  A., 

Colonel  of  Engineen. 

'Ool.  Thos.  Lincoln  Oasby, 

Corps  of  Engineers^  President  Board  of  Engineers  for 

Portifieations  and  for  River  and  Harbor  ImproveBients, 


report  of  board  op  engineers. 

The  Board  of  Engineers, 

New  York  J  February  1,  1887. 

General  :  The  Board  of  Engineers,  to  which  was  referrexi  by  De- 
partment  letter  of  January  18,  1887,  the  *'  subject  of  a  breakwater  al 
Gordon's  Landing,  Lake  Champlain,"  with  directions  to  "  report  iti 
views  upon  the  most  proper  location  to  meet  the  requirements  of  tiic 
appropriation,  as  also  upon  the  best  plan  of  construction  to  be  adopted.' 
have  the  honor  to  report — 

That  the  law  covering  the  appropriation  for  a  breakwater  at  Gor- 
don's Landing,  Lake  Champlaio,  is  as  follows : 

For  a  breakwater  at  Gordon's  Landing,  on  Lake  Champlain,  to  bo  built  on  the  \%rU0 
cnrve  mentioned  in  the  paper:*  accompanying  the  report  of  the  Secretary  of  War  to 
the  Senate,  dated  March  1,  1886  (Ex.  Doc.  No.  81,  Forty-ninth  Congress,  first  aeauM^ 
$18,750,  act  of  AugUHt  5, 1886,  section  1. 

A  careful  examination  of  the  location,  as  shown  by  the  excellent  sur- 
vey of  Assistant  Engineer  John  0.  Ohorchill,  jr.,  and  its  accompanyiD^ 
onemoir,  makes  it  certain  that  a  breakwater  suitable  for  the  protectio 
•of  Gordon's  Landing  can  not  be  constructed,  if,  in  the  literal  langaaie 
«of  the  law,  it  is  "  to  be  built  on  the  12-foot  curve  mentioned  in  the  i* 
pers  accompaDing  the  report  of  the  Secretary  of  War  to  the  Senate, 
<lated  March  1,  1886,"  the  words,  "  on  the  12  foot  curve^  being  oofr 
fitrued  to  meiin  at,  or  in  contact  with,  the  12-foot  curve. 

If  it  should  be  decided  that  a  breakwater  should  be  built  here  thee, 
considering  the  position  of  the  landing  with  reference  to  the  a4|aoeBt 
shores  and  headlands,  the  nature  of  the  bottom,  the  reach  of  the  windfi 
and  the  compass  points  of  the  strongest  gales,  the  Board  are  of  tbe 
opinion  that  the  best  plan  of  construction  to  bo  adopted  is  to  take  tbe 
southern  portion  of  the  work  projected  by  Major  Adams,  which  it  con- 
siders sufficient  for  the  protection  of  this  landing.  This  piece  is  8M 
feet  in  length,  and,  commencing  at  a  point  250  feet  south  of  the  dock 
near  the  shore-line  in  about  3  feet  of  water,  at  low  stage,  is  diverted 
out  to  the  18-foot  curve,  crossing  a  line  drawn  from  the  dock  to  .2(6 
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APPENDIX  Q  Q. 


^ROVEMENT  OP  THB  HABBORS  OF  OAKLAND  AND  REDWOOD,  CALI- 

FORNU. 


PORT  OF  COLONEL  G.  H,  MENDELL,  CORPS  OF  ENQINEERS,  OFFICER 
S  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1887,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THF  JVOREJS. 


IMPROVEMENTS. 


Oiiklaod  Harbor,  California. 

Redwood  Harbor,  California. 

Ban  Francisco  Harbor,  San  Pablo  and 
Suisnn  bays,  Straigts  of  Carqainez, 
and  mouths  of  Sacramento  and  San 
Joaquin  riyera. 


4.  RemoTing  snnken  vessels  obstrncting 
or  endangering  navigation. 


United  States  Engineer  Office, 

San  Francisco^  CaL^  July  26, 1887. 

Sib  :  I  have  the  honor  to  inclose  annual  reports  for  the  year  ending 
une  30, 1887,  on  account  of  river  and  harbor  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

6.  n.  Mendell, 
Colonelj  Corps  of  JSngineers, 
The  Chief  of  Engineers,  TT.  S.  A. 


QQi. 

IMPROVEMENT  OF  OAKLAND  HARBOR,  CALIFORNIA. 

STATEMENT  OF  PROJECT. 

The  project  for  this  improvement  is  intended  to  secure  a  depth  of  18 
0  20  feet  at  low  water.  The  natural  depth  at  the  entrance  was  about 
\  feet.  The  means  for  securing  the  improvemeut  consist  in  two  stone 
etties  extended  from  the  shore  to  deep  water  in  San  Francisco  Bay ;  in 
iredging  between  the  jetties  and  increasing  the  tidal  prism  of  the  har- 
bor by  excavation  of  the  tidal  basiu,  and  by  connection  of  this  harbor 
^ith  the  adjoining  basin  of  San  Leandro  by  means  of  a  canal. 

The  jetties  have  been  extended  as  follows,  viz : 

Feet. 

Sorth  jetty : 9,203 

South  Jetty 11,868 
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Tbe  jetties  are  uot  completed,  but  they  answer  for  the  present  amcMl 
of  tidal  volume. 

The  chaunel  between  the  jetties  has  been  dredged  to  a  width  of  Ml 
feet,  and  middle  depth  of  low  water  of  14  feet,  and  side  depths  of  I 
feet. 

Nearly  two-thirds  of  the  amount  of  dredging  proposed  for  the  ttti 
basiu  has  been  completed. 

No  work  has  been  done  on  the  connecting  canal  with  San  LeaoilB 
but  the  land  has  been  paid  for. 

A  channel  100  feet  wide  has  been  dredged  to  a  depth  of  14  feetb 
front  of  the  city  of  Oakland. 

Some  departures  from  the  original  project,  rendered  necessary  hf  all 
cumstances  occurring  after  the  preparation  of  the  project,  were 
in  the  last  annual  report. 


OPERATIONS  OP  THE  PAST  YEAR. 


A  contract  for  dredging  the  tidal  basin  was  made  with  Yon 
&  McNee  on  October  27, 1886.  The  wor^  was  begun  on  December  Q 
1886,  and  the  contract  was  completed  on  Jnne  30, 1887.  The  amoat 
was  322,882  cubic  yards.  The  price  was  15.9  cents  per  cubic  jbA 
The  material  was  conveyed  by  water  carriage  through  a  20-inch  p^ti 
adjoining  marshes  and  retained  there  by  embankments  provided  id 
kept  in  order  by  the  contractors.  The  material  is  mud,  both  soft  ni 
stilf.  The  maximum  length  over  which  the  spoil  was  transfeirei  ii 
4,600  feet.  Tbe  mean  height  of  deposit  of  spoil  ashore  above  tidem 
14  feet.  The  height  of  mean  tide  above  low  water  is  about  3  feet  Hi 
depth  of  digging  below  low  water  was  3^  feet.  The  mean  height  tnr- 
eled  by  the  spoil  from  its  original  level  in  the  bed  of  the  estaary  tain 
point  of  delivery  ashore  was  about  19  feet. 

'The  monthly  record  of  amounts,  times,  and  distances  is  sappMby 
Assistant  Engineer  L.  J.  LeConte  in  the  following  table : 


Month. 


December 
January .. 
February . 
Harch  . . . . 

April 

May 

Jnne 


Total 


MonUi's 
work. 


Oub.ydt. 
33,396 
43,023 


72.071 
07,012 
01.380 
40.410 


322,882 


Engine. 


caTmtad.  f^^ 


115 
142 


208 
219 
210 
197 


1,098 


Acte9. 
LIO 
S.9S 


lOiOO 
&51 
&20 
ft.  47 


40.29 


LM 
i4N 


The  area  dredged  was  40.29  acres  and  the  consequent  increase  of  tidal 
prism  about  240,000  cubic  yards.  The  corresponding  increase  of  ^^ 
is  close  to  300  cubic  feet  per  second. 

Work  in  previous  years  increased  the  flow  per  second  by  900e&bio 
feet.  The  total  increase  has  therefore  been  1,200  feet  per  secoud,  whiei ; 
is  20  per  cent,  of  the  original  tidal  flow.  This  result  has  followed  tte 
dredging  of  172  acres  of  flats  in  the  tidal  basin. 

There  remain  to  be  dredged  about  110  acres,  or  perhaps  more  iac** 
marsh  land  comes  to  be  surrendered  by  owners  for  the  purpose. 

This  done,  a  further  increase  ef  about  450  cubic  feet  per  seoond  **y ; 
be  anticipated,  which  is  ^U  th^t  Qe^a  be  sHl4e4  UQtil  (he  ooqaection  flkiUi 
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Qade  Tvith  San  Leandro  Basin/  In  storing  the  spoil  some  slongbs 
le  m&rsh  land  were  closed  through  which  the  tide  has  always  flowed. 
loss  of  prism  due  to  this  caose  must  be  deducted  from  the  increase 
re  stated.  The  loss  is  small,  but  although  not  yet  estimated  it  de- 
^es  mention. 

ther  operations  of  the  year  were  incidental,  consisting  of  surveys, 
knates,  and  office  work. 

PUESENT  CONDITION. 

^bile  the  jetty  channel  has  not  fully  maintained  its  depth  at  all 
cits,  its  sections  show  increased  area.  These  indications  are  consid- 
A  to  l>e  favorable,  as  they  are  responsive  to  the  increase  of  the  tidal 
^m  elsewhere  remarked  as  due  to  dredging  of  the  tidal  basin. 
Lt  a  point  inside  the  present  entrance,  and  near  the  original  entrance, 
I  slioaling  over  the  part  of  maximum  depth  since  1882  has  been  about 
&et,  ^hile  the  increase  of  section  is  now  7.3  per  cent.  The  flanks  of 
»  cliannel  have  been  scoured  to  a  depth  of  2  to  3  feet.  Outside  of  this 
int  tLe  increase  of  section  has  been  about  12  per  cent.,  with  practi- 
ly  the  original  depth,  while  at  the  inner  point  the  increase  of  section 
L4  per  cent.,  the  maximum  depth  having  been  reduced  nearly  1  foot. 
Elie  present  ruling  depth  is  10^  feet  at  low  water  and  17  feet  at  high 
iter. 

rhe  narrow  ship-channel  in  front  of  the  city  of  Oakland  has  main- 
ined  its  depth,  the  only  exception  being  at  junction  with  the  cut  to 
e  ferry  wharf,  where  there  is  a  deposit  of  3  or  4  inches  of  sand,  which 
insignificant,  and  in  no  respect  an  obstruction  to  navigation. 
No  work  has  been  done  on  the  jetties  during  the  year.  The  north 
>pe  of  the  north  jetty  has  been  injured  to  some  extent  during  the 
»ar  by  the  action  of  waves,  and  needs  to  be  again  filled  with  stone. 
The  south  jetty  remains  in  the  same  condition  as  at  the  beginning  of 
ke  year. 

The  jetties  are  built  of  riprap  stone  allowed  to  take  its  natural 
ope.  They  are  built,  where  completed,  to  the  height  of  9  feet  above 
»w  water  and  about  1  foot  above  the  highest  spring  tides.  The  parts 
cposed  to  the  action  of  the  natural  waves  and  the  inside  slopes,  which 
re  acted  upon  by  the  forced  waves  developed  by  the  large  ferry  steam- 
rSy  are  laid  m>  with  dry  masonry,  which,  being  comparatively  smooth, 
)88ens  the  danger  of  injury  from  waves  and  imparts  a  workmanlike 
ppearance. 

The  length  of  the  north  jetty  so  laid  up  on  top  and  inner  slope  is 
(,855  feet.  The  part  lying  shoreward,  1,600  feet,  is  not  intended  to  be 
aid  up. 

The  outer  division,  2,748  feet  in  length,  is  not  laid  up,  but  at  some 
itture  day  this  may  need  to  be  done.  As  it  now  stands  this  division  is 
i  to  7  feet  above  low  water.  It  stands  in  7  to  8  feet  depth  of  water  and 
A  provided  with  a  foot-waU,  upon  which  the  dry  masonry  will  rest. 
rhe  north  slope  of  this  jetty  is  in  no  place  laid  up,  and  it  is  expected 
to  leave  it  always  simply  riprap  stone. 

The  top  of  the  finished  jetty  is  4  feet  wide,  and  the  channel  slope 
kas  a  base  of  1^  to  1  height. 

The  inshore  division  of  the  south  jetty,  3,884  feet  in  length,  consists 
of  small  stones,  originally  deposited  to  a  height  of  10  feet  above  low 
water,  now  settled  to  9  feet  or  a  little  less.  The  slopes  are  natural  and 
no  dry  masonry  finish  is  made  or  c6ntemplated. 

The  middle  division  of  the  jetty  is  5,529  feet  in  length,  of  which 
i,917  feet  are  finished  in  masonry,  leaving  612  feet  unfinished.    The  top 
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and  both  slopes  are  laid  in  masoDry.  !No  foot- wall  is  needed  on  ao^M 
side^  owing  to  the  accretion  of  sand,  which  follows  the  constxactioiiil 
the  jetty.  1 

The  outer  division  of  the  sonth  jetty,  2,465  feet  in  length,  is  all  in  li^! 
rap  work.  It  will  probably  need  to  be  extended,  when  other  parUdfi 
the  improvement  come  to  be  farther  advanced.  The  laying  np  in  db- 
sonry  may  be  deferred  until  the  improvement  is  about  to  be  completi^ 
or  perhaps  it  may  be  altogether  omitted.  As  originally  depoAited,  :1c 
top  was  8  feet  above  low  water. 

FUTURE  OPERATIONS 

The  objects  to  which  the  next  appropriations  are  to  be  applied  are 
the  repair  of  north  jetty,  finishing  uncompleted  parts  of  the  seeond  di- 
vision of  the  south  jetty,  and  to  further  increase  of  tidal  prism  by  dretif- 
ing  the  basin  and  cutting  the  canal  to  San  Leandro  Bay,  as  the  amooM 
of  the  appropriations  may  justify. 

The  increase  of  commerce  in  Oakland  Harbor  causes  applications ts 
be  made  for  speedier  accommodations  than  can  be  expecte<l  from  the 
progress  of  the  work  carried  out  according  to  the  authorized  projctL 
Already  considerable  departures  from  the  original  plan  have  been  imnk 
in  dredging  the  channel  between  the  jetties  and  in  front  of  Oakland,  in 
answer  to  demands  of  this  kinds. 

The  project  does  not  call  for  dredging  at  private  or  public  wfaarvw, 
and  to  this  time  it  has  not  been  done.    The  channel  in  front  of  Oakkal 
is  only  100  feet  in  width.    It  would  certainly  be  a  present  advauU^   ' 
to  have  this  width  doubled.     If  sufficient  appropriations  are  m^ 
some  immediate  relief  might  be  given,  while  at  the  same  time  the  sat-    ! 
ural  progress  and  order  of  the  original  plan  could  be  followed. 

ESTIMATE  FOR  COMPLETION.  ' 

i 

A  revised  estimate  of  the  cost  of  completing  the  improvement  isbcR    I 
given,  which  includes  necessary  bridges  over  the  San  Leandro  CaoiL 
and  dredging  a  channel  to  full  depth,  both  of  which  points  were  obuI- 
ted  from  the  original  estimate  made  in  1874. 

To  finish  jetties  as  they  now  stand j |30,856 

Dredging  channel  between  jetties  to  width  of  500  feet  and  depth  of  20  feet, 

lorw  water 336,W 

San  Leandro  Canal 41S,46 

San  Leandro  Dam 27,00 

Excayation  of  tidal  basin ]50,(W 

Dredging  channels  in  inner  harbor  300  feet  wide  20  feet  at  low  water 129,  #4 

Bridges  over  canal iXKK^ 

Extension  of  south  Jetty,  if  necessary,  2,000  feet iriO,0tt 

Contingencies 132,6^ 

Total l.59e,ri 

In  explanation  of  the  increase  it  may  be  said  that  the  item  of  bridf^ 
is  $200,000.  The  total  cost  of  dredging  channels  by  the  estimate  ii 
$766,078,  of  which  $279,453  has  already  been  expended,  whereas  tiie 
original  estimate  included  only  $33,990.  These  items  alone  add  $932,0N 
to  the  estimate.  On  the  other  hand,  the  actual  cost  of  dredging  tbt 
tidal  basin  promises  to  be  about  $400,000,  whereas  the  original  estimitt 
was  $799,525.  The  jetties  were  originally  estimated  to  height  of  4  feci 
above  low  water  at  a  cost  of  $401,500.  As  constructed  they  are  tobel 
feet  above  low  water,  and  are  expected  to  cost  $573,055.33. 
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>s 


is  asked  to  tbe  following  statistics  collected  by  Assistant 
J.  LeCoiite,  showing  the  increase  of  travel  and  freight  that 
through  the  channel  over  the  amounts  existing  at  the  be- 
of"  the  improvement  t 


APPROPRIATIONS  AND  EXPENDITURES. 


B  tiotiscl  amount  appropriated  by  Congress  for  this  work  is  $934,600, 
tlif3     mnount  expended,  iuclading  liabilities  on  Jane  30, 1887,  is 


port  of  entry  is  San  Francisco,,  at  which  daring  the  fiscal  year  16,857,445 
[^olleot^ed  in  cnstoms  duties. 


Money  stateineni, 

1,  1.8Q6,  amonnt  available $4,129.71 

I  Tkt,  Appropriated  by  act  approved  Angnst  5, 1886 (>0, 000. 00 

64. 129. 71 
X»  1887,  amount  expended  daring  fiscal  year,  exclosive  of 

\>UitieR  outstanding  July  1, 1886 $43,831.81 

1,  XH87,  outstanding  liabilities 12,019.62 

55,851.43 

r  1,  1887,  amount  available 8,278.28 

Daortnt  (estimated)  required  for  completion  of  existing  prmect 1,590,074.00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  500, 000.  (K) 
abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarlKir  acts  of  1866  and  1867. 


9traet  of  hids  for  dredging  in  THdal  Basin,  Oakland  Harhor,  California,    Proposals 
opened  October  21,  1886,  at  12  m.,  hy  Col,  G,  H,  Mendell,  Corps  of  Engineers. 


K'ftmes  of  bidders. 


l]ex«7  W.  Ton  Bclmiidt  and  Daocan  MoNee. 

idAo  Dredge  Company 

snryH.  Lynch 


Bemarks. 


Excavated  and  placed  ashore. 
Do. 
Do. 


*  Contract  awarded  to  Yon  Schmidt  &  McNee,  dated  October  27,  1886. 


COMMEEOIAL  STATISTICS. 


Tears. 


874 
878 
882 
1883 

1884 
L88S 
L886 
L887 


Ka 


1 
3 
3 
8 
3 
3 
3 
3 


Traffic  by  steam  ferries. 


Trips. 


600 
5,400 
8.800 
9,400 
8.000 
8,000 
6.000 
6,000 


Passengers. 


None. 
216, 240 
858, 352 
892, 210 
974. 901 
1, 553, 769 
iH4.142 
318, 402 


Freight. 


Tovit. 
60,000 

129, 000 
1,051.788 
1, 150, 379 
1.142,918 
1, 202. 230 
1, 439, 134 
1. 487, 924 


Traffic  by  vessels. 


No. 


1415 
10B5 
1129 
1004 
1031 
1157 
1326 
1673 


Begister. 


Tonn, 
70,750 
109. 125 
129, 714 
144,004 
143,886 
163.553 
200, 226 
188,947 


Freight. 


Tons. 
94,300 
211, 627 
173.448 
2.'>7, 614 
215. 829 
255, 738 
305.437 
264.050 
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By  conibiuiDg  the  above  statistics  we  have  the  following  comparative  grand  totakd 
trattio  through  the  jetty  channel,  wherein  it  will  be  observed  that  the  increase  i^ 
thirteen  years  has  been  over  tenfold  the  original  amount :  j 


TrsAo. 

1874  (before  iniprore- 
ment). 

1 
1887  (after  inprn*' 

Passengers. 

FMght. 

P-*.,-^ 

Fnifll 

Bv  ferrv  ........ 

None. 
None. 

Tmu. 
00,000 
H800 

818; 402 

i.4ca 

By  vMiMsls  •••••. 

mw 

Total 

1M,300 

S18;402  t      LTfta 

1 

QQ2. 

IMPROVEMENT  OF  REDWOOD  H^BOR,  CALIFORNIA. 

The  improvemeDt  consists  in  dredging  a  channel  6,000  feet  in  leDgO, 
near  the  town,  to  a  depth  of  3  feet  at  low  water.  The  depth  at  hifk 
tide  will  be  safGicient  for  the  class  of  vessels  engaged  in  the  trade. 

Bids  were  invited  for  the  purpose  of  putting  the  work  under  contnet, 
but  the  Oovernment  dredge  having  just  been  completed,  and  there  be- 
ing no  other  employment  tor  it,  the  bid  was  declined,  and  the  Goven- 
ment  dredge  was  put  on  the  work  by  authority  of  the  War  Departroeot. 

The  dredge  began  work  on  April  25,  and  by  June  30  it  had  ^one  oner 
about  2,900  feet  of  the  channel,  and  had  excavated  about  19,000  cobk 
yards,  giving  a  channel  50  feet  wide  and  about  2^  feet  in  depth  at  lor 
water,  to  which  the  tide  adds  from  4  to  6  feet  at  high  water. 

The  dredge  being  just  from  the  shop,  and  being  put  to  its  first  woii 
and  the  crew  being  untrained,  not  much  progress  was  made  during  tk 
first  month.  The  material  in  the  bed  of  the  channel  was  found  so  sm 
as  to  choke  the  pipe  and  to  cause  great  delays.  Some  minor  modifie^^ 
tions  were  made  in  the  dredge,  and  these,  with  added  experience,  ba^ 
since  caused  better  progress.  The  spoil  is  placed  ashore.  The  dredge 
is  to  continue  on  this  work  until  it  shall  be  required  upon  the  rirens 
for  which  it  was  especially  built,  unless  the  available  funds  shall  befint 
exhausted.    They  are  sufficient  to  include  the  month  of  August. 

The  appropriation  herein  asked  for  is  intended  to  continue  the  in- 
provement,  and  it  is  expected  to  complete  it  as  originally  projected. 

Kedwood  City  is  a  prosperous  town  of  2,000  or  3,000  i)eople,  fitw 
which  there  is  a  considerable  export  of  lumber,  leather,  tan-bark,  and 
agricultural  products.  The  town  is  situated  at  the  head  of  a  large  tMa) 
channel  which  makes  out  of  San  Francisco  Bay. 

Its  commerce  is  carried  by  sloops  and  schooners  of  50  tons  capacity, 
more  or  less.  The  bed  of  the  channel  neait  the  town  being  dry  at  lot 
water,  these  vessels  necessarily  are  of  less  draught  than  the  rise  of  the 
tide,  and  can  reach  or  leave  the  port  only  at  the  stage  of  high  tide.  Tbe 
delays  incident  to  this  condition  of  the  channel  must  disappear  when 
the  improvement  shall  be  completed,  and  it  will  be  possible  to  employ 
somewhat  larger  vessels  in  the  trade. 

This  portion  of  the  channel,  lying  near  the  town,  is  the  only  part  need- 
ing improvement  at  present.  The  lower  channel  was  examined  dnrioi 
the  past  season  and  found  to  be  convenient  under  present  conditions  of 
navigation. 
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It  is  reconimended  that  the  fall  appropriation  be  made.  A  less  sum 
will  not  only  increase  the  final  cost^  but  if  the  appropriation  be  much 
less  than  asked,  it  will  be  insufficient  to  justify  resumption  of  work,  and 
in  that  case  it  may  be  judicious  to  hold  the  money  until  increased  by  an 
additional  appropriation. 

Money  statement. 

July  1,  1886,  amount  available $3,000.00 

Amount  appropriated  by  act  approved  August  6,  1886 5^  000. 00 

8,000.00 
July  1,  1887,  amount  Expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $2,935.16 

Jnlyl,  1887,  outstanding  babilities I,b09.08 

4, 544. 24 

July  1,  1887,  amount  available 3,455.76 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 400. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  uue  30,1889      7, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatract  of  hid$  for  dredginff  at  liedwood,  Cat.     ProposaU  opened  at  12  m.  JfarcA  30, 

1887,  by  Col.  G.  H,  Mendell,  Corps  of  Engineers. 


Name  of  bidder. 


^.  J.  Madison. 


Price  per 
oiiblc  yard 
exoavatod. 


Cents. 

24 


This  being  the  only  bid,  it  was  declined. 


STATEMENT  OP  AMOUNT   OF   COMMEHCR   AND   NAVIGATION   TO  AND  FROM  REDWOOD 
CITY  VIA  REDWOOD  CREEK  FROM  JULY  1,    1886,   TO  JULY  1,  1887. 

[Farniftbed  by  Hanson  St,  Co.] 

IMPORTS. 

Pine  lumber Mfeet..  4,250 

Redwood  lumber do...  1,200 

Coal tons..  1,500 

General  merchandise do...  4,500 

Hides,  bark,  oils,  etc.  (tanners'  stock) do...  4,000 

EXPORTS. 

Redwood  lumber M  feet..  5,000 

Shingles M..  35,000 

Split  posts 425,000 

Wood cords..  8,0u0 

Tan-bark do...  3,50U 

Grain tons..  7,000 

Hay t do...  8,000 

Tanners' goods  (leather,  gluestock,  etc) do...  2,O0Q 
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SURVEY  OF  SAN  FRANCISCO  HARBOR,  SAN  PABLO  AND  SUISUN  BAYS, 
STRAITS  OF  CARQUINEZ,  AND  MOUTHS  OF  SACRAMENTO  AND  SAN  JOi- 
QUIN  RIVERS. 

The  act  of  August  5,  ISSG,  appropriated  tbe  sum  of  $11,000  fortbe 
survey  of  Sau  Frsincisco  Harbor  aud  tbe  iuterior  bays,  extending  to  and 
including  the  mouths  of  the  Sao  Joaquin  and  Sacramento  rivers. 

It  was  found  that  parties  of  the  Coast  and  Geodetic  Survey  were  in 
the  field,  or  making  [^reparations  to  that  end,  in  the  month  of  August, 
intending  to  cover  San  Pablo  and  Suisun  bays.  It  not  being  desirable 
to  repeat  at  once  a  survey  made  by  another  department  of  the  Gov«ii- 
ment,  the  operations  of  the  Engineer  survey  were  deferred  to  await  the 
action  of  the  Coast  Survey  parties. 

The  part  of  the  area  named  in  the  bill  not  covered  by  the  Coast  Sar 
vey  is  to  be  undertaken  by  the  Engineer  Department^  so  far  as  the 
funds  available  will  permit.  No  operations  have  yet  been  undertakefi. 
but  it  is  expected  to  make  a  survey  during  the  coming  summer  and 
autumn  of  San  Francisco  Harbor  from  the  heads  to  Hunter's  Point 

There  were  no  expenditures  during  the  year. 


QQ4. 

REMOVING  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA- 
TION. 

WRECK  ESCAMBIA. 

At  the  date  of  the  last  annual  report  there  was  a  minimum  depth  <i^ 
4^  fathoms  on  portions  of  the  wreck;  subsequently  a  depth  of  ouly  1$ 
feet  at  low  water  was  found  on  the  boilers. 

The  contractor  began  operations  on  July  7,  and  continued  with  many 
and  prolonged  intermissions,  but  with  fair  success,  until  the  eod  ^ 
December,  by  which  time  he  had  removed  and  placed  on  tbe  wharf  m 
San  Francisco  197.1375  tons. 

During  January,  February,  March,  and  April  no  recovery  was  made, 
the  vessel  being  detached  for  repairs  and  other  purposes  about  half  rf 
the  time,  and  the  sea  being  too  rough  for  work  during  theremalDdero^ 
the  time.  In  May  about  0  tons,  and  in  June  about  20  or  25  tons  wete 
recovered,  not  yet  weighed.  The  total  result  for  the  year  is  therefoi* 
about  226  tons  removed  and  deposited. 

The  fragments  of  the  wreck  being  delivered  in  irregular  and  nniDer- 
chantable  masses,  it  was  necessary  to  provide  for  separating  them  tf 
far  as  practicable  into  salable  forms  and  sizes.  An  agreement  M 
made  with  George  Green  to  cut  the  iron  into  such  forms  at  the  rate  of 
$475  per  ton,  including  weighing,  and  75  cents  per  ton  for  hauling  fivD 
the  wharf  to  the  place  of  deposit  and  piling. 

During  the  year  154.7  tons  were  cut  under  this  agreement. 

On  September  24, 48,593  pounds  of  recovered  anchors  and  chains  were 
sold,  bringing  a  net  amount  of  $1,339.80,  and  on  January  5,  345,682 
pounds  of  miscellaneous  iron  and  brass  were  sold,  netting  $2,610.0& 
These  sums,  aggregating  $3,949.88,  were  turned  into  the  Treasury.  Botb 
sales  were  made  at  auction  after  advertisement. 
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year's  result  has  Dot  been  as  favorable  as  anticipated. 
tie  position  of  the  wreck  is  one  of  great  exposure,  and  daring  the 
XQonths  of  July,  August,  and  September  there  were  but  thirty- 
on  which  work  could  be  done,  while  in  April  the  sea  did  not 
xii-b  sk  single  day's  work  to  be  done.  It  is,  however,  expected  that 
ynror^b,  may  be  completed  during  the  present  season.  This  may  not 
uli©  oasCf  if  it  proves  necessary  to  remove  the  whole  or  nearly  the 
>le  ^vexeek.  It  is  intended  to  remove  such  portions  only  as  can  be  re- 
ded. a>s  dangerous,  but  it  has  been  impossible  up  to  this  time  to  make 
"  olose  estimate  of  the  quantity  requiring  removal.  The  weather  has 
y et^  X>^^°^^tted  a  careful  examination  of  the  present  condition  to  be 
de,  vT^bich,  when  accomplished,  may  enable  a  closer  estimate  to  be 
eo.  Since  the  close  of  the  fiscal  year  about  80  tons  have  been  re- 
"•ered,  which  include  the  greatar  part  of  the  two  boilers,  which  were 
especially  dangerous. 


onTL^  expended  dnring  the  year $9,422.54 

oiiD't  tiumed  Into  the  Treasury  from  sales • 3,949.88 

X>ifference 5,472.66 


APPENDIX  R  R. 


f  I^KOVEMENT  OF  THE  HARBORS  OF  WILMINGTON  ANEt  SAN  DIEGO,  CALI- 
FORNIA. 


EPORT  OF  MA  J.  W.  H.  H.  BENT  A  UBD,  CORPS  OF  ENGINEEBSjOFFICER  IN 
nMARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18tf7,  JFITH  OTHER 
lyOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

.  'Wilmington  Harbor,  California.  i  2.  San  Diego  Harbor,  California. 

SURVEY. 

3.  San  Diego,  Newport,  and  San  Lais  Obispo  harbors,  California. 


United  States  Engineer  Office, 

San  Francisco^  Gal. 

Sib  :  I  have  thS  hoDor  to  transmit  herewith  anDaal  reports  npon  works 
QDder  my  charge,  for  the  year  ending  Jane  30, 1887. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  Engineers, 

The  Chief  of  Engineers,  TT.  S.  A. 


RRl. 

improvement  of  WILMINGTON  HARBOR,  CALIFORNIA. 

The  improvement  of  this  harbor  was  begun  in  1871.  At  that  time 
the  entrance  had  a  depth  at  low  tide  of  about  1  foot.  The  operations 
carried  on  since  that  date  have  resulted  in  securing  a  greatly  increased 
depth  and  width  of  channel,  so  that  vessels  drawing  15  feet  can  now 
enter  the  harbor  and  unload  at  the  wharves. 

The  project  now  in  course  of  execution  is  intended  to  gain  all  possible 
depth  at  the  entrance,  estimated  to  be  14  to  16  feet. 

A  hydrographic  survey  made  during  the  month  of  May  shows  a  deep- 
ening and  widening  of  the  interior  channel  and  an  increase  of  depth  at 
the  entrance.  While  for  a  short  stretch  only  in  the  interior  channel,  near 
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the  angle  on  the  west  jetty,  a  depth  of  abont  10  feet  in  found,  there  if 
thronghont  the  remainder  of  the  channel  a  depth  of  12  feet  and  over. 

The  condition  of  the  works  themselves  remain  about  as  at  the  dAte  of 
the  last  annual  report 

ISo  operations  were  carried  on  during  the  past  year.  The  moYBblft 
property  and  stores  are,  with  the  lighters  and  boats,  left  in  charge  of  a 
keeper.  A  contract  was  entered  into  in  Kovember  last  with  A.  "W.  Too 
Schmidt,  for  dredging  135,000  cubic  yards  of  material  from  the  chamicL 
As  the  dredger  was  engaged  in  the  work  at  Oakland  Harbor,  tiie  date 
of  commencing  the  work  at  Wilmington  was  fixed  at  May  1,  and  after- 
wards extended  by  ine  until  July,  the  price  at  which  the  contract  fbr 
dredging  was  let,  being  much  lower  than  anticipated  and  so  favonUe 
that  a  balance  of  the  appropriation  was  left  for  other  operations.  Ac- 
cordingly, after  due  advertisement  a  contract  was  made  for  8,000  tons 
of  stone  for  raising  and  extending  the  west  jetty. 

These  operations  will  be  commenced  in  July,  and  constitute  the  wurk  - 
to  be  done  during  the  coming  season. 

With  the  appropriation  asked  for  it  is  intended  to  extend  the  wesi 
jetty,  dredge  the  interior  channel  and  sand  at  the  entrance,  and  to 
keep  the  work  in  good  order. 

Money  statement 

July  1,  1886,  amoant  available $1,396l0 

Amount  appropriated  by  act  approved  Augast  5, 1886 75,  OOO. M 

76,396l6» 

July  1,  18h7,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 $4,681.54 

July  1,  1887,  OQtstAuding  liabUities 58,070.00 

62,751.54 

July  1,  1887,  amount  available 13,644.i6 

{Amonot  (estimated)  required  for  completion  of  existing  project 175, 000.  A^ 
Amou  n t  that  can  be  protitablv  expended  in  fiscal  yeaif  ending  J^e  30, 1689  125, 000. 00 
Submitted  in  compliance  with  requirements  of  setotlous  3  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  dredging,  called  for  bg  adverUeement  of  CoU  G,  H»  MemdeUj  awi 

opened  bg  kim  November  8,  1886. 


19'ame  of  bidden. 


AUexey  W.YonSobmidt 

Pacitto  Coast  Dredging  and  Reclamation  Company 
Henry  H.  Lynch -•-• 


PercaUc 
yaidn- 


At 

M 
S?.S 


Abstract  of  bids  for  delivering  stone,  called  for  bg  advertisement  of  Maj.  W,  jff.  ff,  Stn- 

yaurd,  and  opened  by  him,  Mag  31,  1887. 


Name  of  bidden.  «?J!I 

p^T  MB. 


BdwAnl  A.  Von  Schmidt 


•!» 


Sau  Fiiuiciaco  Bridge  Company J  Z.tf 
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COMMERCIAL  STATISTICS. 


For  the  year  1871. 


• 

Steamers. 

Sailing* 
veMelv. 

Freight. 

Lamber. 

«"*«%(r  _ ^ 

160 

65 
05 

Tont, 
25.313 
9,575 

Fmt. 
10, 933^  336 

EotniF 

For  year  ending  June  30,  1887. 

[Draoght,  greatest,  24  feet,  outer  harbor.] 

FOREIGN  COMMERCE. 

* 

Steam-veflsels 1 

SailiDg-vesttela 67 

XooDAise : 92,214 

Ooneial  merchandise,  tons 250 

Coal,  toDtt 118,536 

eare^: 

8t.eaEu-v  easels '  1 

Sailing-vessels 67 

Tonnage* 5,776 

DOMESTIC  COMMERCE. 

Dtered: 

Steam-vessels 168 

Sailing-vessels  .--- 338 

Tonnage 367,243 

General  mercliandiso,  toos :  31,258 

Coal,  tons 257 

Lamber,  feet 125,543,000 

learecl : 

Steam-vessels 168 

Bailing- vessels 338 

Tonnage 367,243 

Grenoral  merchandlBe,  tonat 7,556 

The  total  amount  of  revenne  collected  during  the  year  ending  Jane  31,  1887,  was 
^,SV05.44.     The  ratea  npon  freight  have  been  red  need,  since  the  first  expenditure  for 

;he  improvement  of  the  harbor,  from  $7.50  to  $4.12^  per  thoasand  feet  on  lumber, 
ftnd  from  $5  to  $2.50  per  ton  on  general  merchandise,  from  the  outer  anchorage. 


RR2. 

IMPROVEMENT  OF  THE  HARBOR  OF  SAN  DIEGO,  CALIFORNIA. 

The  object  of  this  iraprovemeat  is  to  prevent  the  harbor  from  being  a 
place  of  deposit  of  the  material  brought  down  by  the  San  Diego  River 
during  flood  stages. 

The  improvement  was  commenced  in  1875  and  completed  in  1876,  and 
consisted  in  cutting  a  new  outlet  for  the  river,  causing  it  to  empty  into 
False  Bay,  and  in  building  a  levee  closing  up  the  old  channel  of  the 
river,  and  preventing  the  flow  into  the  harbor. 

Since  the  completion  of  the  project,  the  work  has  consisted  simply  in 
keeping  the  levee  in  repair.     While  the  general  condition  of  the  levee 

•  Wheat,  valued  at  $151,710,  t  Per  steamer ;  sailing-veeaels  going  in  baUast. 
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is  good,  it  is  in  need  of  repair ;  cattle  have  worn  trails  across  it  al  Ai 
namber  or  points,  and  have  thrown  down  portions  of  the  rock  &ciiqu 
The  embankment  has  also  been  injured  by  the  borrowing  of  animals  awl 
the  wash  from  rain-storms. 

The  amount  appropriated  since  1875  is  $81,000,  and  the  amount  ex* 
pended  $80,888.81. 

This  work  is  in  the  collection  district  of  San  Diego ;  that  town  is  the  neare«t  poft«f 
entry.    The  nearest  light-hoase  is  at  Point  Loma,  and  the  nearest  fort  is  that  befst  ; 
at  BaUast  Point. 

The  amonnt  of  revenue  collected  daring  the  year  ending  Jane  30, 1887,  is  $29,047, 

Money  statement 

July  1, 1886,  amoant  available 

Jnly  ly  1887,  amoant  expended  daring  fiscal  year,  ezolasive  of  liabilities 
oatstanding  Jaly  1, 1886 «7.3B 

July  1, 1887,  amoant  available llLIf 

(  Amoant  that  can  be  profitabljr  expended  in  fiscal  year  endine  June 30, 1889      1 ,  <M8l  0^ 
<  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
I     harbor  acts  1866  and  1876. 


Entered. 
Cieaied. 


GOMMBBCIAL  STATISTICS. 


Far  ike  year  in  wliiek  the  mpravement  hegam. 


*'Wltli  an  aggregate  tonnage  of  122,811  tons  (indnding  1S9  ocean  eteamen). 


For  the  year  ending  June  30,  1887. 


• 

Entered. 

Cleaced. 

Yessels. 

Tonnage. 

Oreateet 
dranghtk 

General 

merohan* 

dlse. 

CoaL 

Lumber. 

General 

merclian* 

diae. 

CoaL 

Lawte. 

Steam  .. 
Sailing.. 

No. 
146 
201 

1 189. 406 

Feet. 
24 

Tone. 
C) 

Tone. 
28,212 

FeeL 
71,047,054 

Tom. 
16.000 

Tone. 

*  Not  given,    t  About. 

Total  amoant  of  revenne  collected  daring  the  fiscal  year  ending  Jane  30,  IdST, 
|S9,847.19. 


RR3- 

SURVEYS  OF  SAN  DIEGO  HARBOR,   NEWPORT  HARBOR,   AND  SAN  LCK 

OBISPO  HARBOR,  CALIFORNIA. 

An  exatnination  of  the  harbor  of  San  Luis  Obispo  with  a  view  to  the 
establishment  of  a  breakwater  at  or  near  Whaler's  Se«f  was  made  ii 
January  last,  and  the  report  thereon  was  sabmitted  to  the  Department 
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^lAte  of  January,  transmitted  to  Congress,  and  printed  in  Sen- 

«   X>oc.  No.  81,  Forty-ninth  Congress,  second  session. 

^lie  other  surveys  a  party  was  organized  in  Janaary,  and  com- 

the  survey  of  the  harbor  of  San  Diego.    Upon  completion  of 

rk  the  party  was  transported  to  Newport  for  the  survey  of  the 

at  that  place. 

notes  of  these  surveys  are  now  being  worked  up  by  the  chief  of 
,  and  the  reports  will  be  transmitted  to  the  Department  when 
X^ted. 

Money  statement 

lOLti  »ppToprl»ted  by  act  approved  Aagast  5,  1886 $5,000.00 

I  ,  1887,  amoant  expended  darinff  fiscal  year,  excloaive  of  liabilities 
B^^Andiiig  Jaly  1,  1886 3.383.41 

1.,    1887,  amoYint  available 1,616.59 


ZBOCaX ATIOV  OF  HABBOB  OF  SAN  LUIS  OBISPO,  OALIFOBNIA,  WITH 
^V^EBW  OF  ESTABLISHINO  A  BBEAKWATBB  AT  OB  NEAB  WHALEB'S 


United  States  Engineeb  Office, 
San  FranciscOj  Cal.^  January  28, 1887. 

I  have  the  honor  to  present  the  following  report  of  the  resnlt  of 
escamination  of  the  harbor  of  San  Luis  Obispo,  Gal.,  with  a  view  of 
i.l3li8hiii^  a  breakwater  at  or  near  Whaler's  Keef,  as  provided  for  in 

xiver  and  harbor  act  of  Angnst  5,  1880. 
?liis  matter  was  made  the  subject  of  official  reports  upon  two  former 
Anions  by  Colonel  Stewart,  Corps  of  Engineer,  whose  reports  will 

found  in  those  of  the  Chief  of  Engineers  for  1879,  page  1765,  and 
(1,  page  2526.  As  a  complete  hydrographic  survey  of  the  bay  had 
511  made  by  the  Coast  Survey,  a  chart  of  which  was  in  our  possession, 

a.dditional  survey  was  deemed  necessary.  It  was,  however,  thought 
visable  on  the  present  occasion  to  supplement  the  information  here- 
'ore  presented  by  having  an  examination  made  of  the  adjacent  conn- 
r,  to  ascertain  if  stone,  suitable  for  the  construction  of  the  breakwater, 
aid  bNe  obtained,  and  if  so,  to  prepare  estimates  based  thereon  for  the 
St  of  the  structure. 

The  clanse  providing  for  the  survey  required  an  estimate  for  estab- 
.bing  a  breakwater  one-quarter  of  a  mile  (more  or  less)  along  the 
mken  reef  near  Whaler's  Island.  The  project  heretofore  reported 
M>n  contemplated  a  longer  length  of  breakwater  upon  the  same  line, 
id  also  an  additional  structure  1,350  feet  in  length  to  the  northward 
id  eastward  of  the  extremity  of  the  reef,  so  as  t%  cut  off  from  the  in- 
osed  space  heavy  seas  coming  from  the  south  and  southeast. 

The  reports  of  Colonel  Stewart  referred  to  above  contain  full  descrip- 
ons  of  the  bay  (with  map),  and  set  forth  fully  the  condition  of  prevail- 
ig  winds  and  seas  at  the  locality  that  would  call  for  the  construction 
f  a  breakwater.  With  this  information  at  hand  I  have  not  deemed  it 
ecessary  to  repeat  it  here,  as  reference  can  be  made  thereto. 

High  hills  shelter  the  harbor  from  winds  from  west  around  by  north 
o  the  east,  and  from  that  to  southeast  it  is  more  or  less  exposed,  and 
8872  ENG  87 153 
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from  soutb-sontheast  to  southwest  it  is  open  to  wind  and  sea.    For 
greater  part  of  the  year  the  harbor  is  a  good  one,  and  it  is  only  di 
the  winter  months,  when  the  prevailing  winds  are  more  or  less  from 
southward,  that  the  anchorage  becomes  exposed  to  storme  froa 
quarter.    Owing  to  local  conditions  it  is  stated  that  the  soatheriy 
southeasterly  winds  do  not  cause  any  dangerous  disturbances  in 
anchorage,  while  the  sunken  reef  that  extends  out  from  Point  San 
acts  to  some  extent  as  a  breakwater  against  the  swells  from  the 
ward  and  westward. 

The  estimated  cost  of  the  breakwater,  as  presented  by  Colonel  Ste9 
art,  was  $1,884,192.45  for  that  portion  along  the  reef  extending  out  mw 
3,000  feet  beyond  Whaler's  Island,  and  $5,425,284.54  for  the  detaebd 
breakwater.  The  opinion,  however,  was  expressed  in  rendering  ^ 
reports  that  no  work  was  needed  there,  and  that  the  benefit  to  coa 
merce  from  any  harbor  improvement,  as  suggested,  would  not  be  saSi 
cient  to  warrant  the  expenditure  therefor. 

The  clause  in  the  act  directing  the  present  survey  limited  the  lesfSI 
of  the  breakwater  to  be  constructed  along  the  reef  near  Whaler's  Lnlttd 
to  one-quarter  of  a  mile  (more  or  less).  lieferriug  to  the  map  it  wOl  be 
seen  that  at  a  point  some  2,300  feet  from  Point  San  Luis,  and  obfrni 
1,800  feet  from  Whaler's  Island,  the  reef  rises  above  high  water,  and  it 
is  presumed  that  in  indicating  the  length  of  breakwater  to  be  bailttf 
above  it  was  intended  that  it  should  extend  to  that  point.  Wbil« 
such  a  breakwater  would  afford  no  protection  to  seas  from  a  sootii* 
easterly  direction,  it  would  allow  for  a  protected  anchorage  over  m 
area  oi'  more  than  250  acres  from  the  swell  from  the  southwest. 

In  estimating  for  a  breakwater,  thus  projected,  it  is  proiK>8e«l  toil] 
up  the  gaps  in  the  sunken  reef  and  to  raise  the  whole  mass  up  to  mean 
low  water,  and  to  extend  out  to  the  outcropping  of  the  ledge  as  abor^. 
This  will  protect  the  anchorage  from  swells  from  the  southwest,  »>( 
is  deemed  sufficient  for  the  present.  The  commerce  of  the  countiy,ol 
which  Port  Harford  is  the  outlet,  is  on  the  increase,  as  shown  brtlie 
comparative  statement  herewith.  Should  it  at  any  future  tinH"  he 
deemed  advisable  to  extend  the  breakwater  providing  for  additional 
anchorage  ground,  it  could  "be  carried  out  on  the  same  line,  but  at  a 
great  increase  of  cost,  necessarily. 

From  a  careful  examination  of  the  hills  and  country  adjacent  to  tte 
bay  it  is  not  thought  likely  that  the  locality  can  be  depended  upon  to 
produce  all  the  material  needed  for  the  construction  of  the  breakwater. 
At  Point  San  Luis  rock  can  be  obtained  that  will  do  for  filling,  and  at 
a  ])oiut  about  one-quarter  of  a  mile  from  the  steamship  whai^aledp 
is  being  opened  by  the  railroad  company  from  which  a  quantity  of  ^ 
material  can  be  procured,  and  sufficient  to  develop  the  certainty  (^de- 
pending upon  it  for  additional  supply.  After  a  careful  search  of  tto 
neighboring  country  for  miles,  these  two  points  were  the  only  ones  that 
gn  ve  indications  of  rock  suitable  for  the  construction  and  with  reasoo- 
able  facilities  for  transportation.  The  stone  from  these  quarries,  as  vtil 
ns  that  which  must  be  procured  from  distant  points,  may  be  used  for 
the  base  and  filling,  and  it  may  be  possible  in  developing  the  qaarries 
to  obtain  stone  in  large  masses,  though  the  greater  part  needed  fot^ 
top  and  facing  must  be  made  of  artificial  blocks. 

In  constructing  the  breakwater  it  is  proposed  to  raise  it  to  the  \evi 
of  mean  low  water,  and  give  it  a  thickness  on  top  of  25  feet.  The  ootff 
face  will  have  a  slope  of  1  on  3,  and  the  inner  1  on  1.  This  will  requite 
91,295  tons  of  rock,  considering  the  whole  mass  as  solid.    I  estimals 
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rt»out^   one-fifth  will  cost  at  the  rate  of  $5  per  tou  and   the  re- 
<2jr  stt;  $2  per  ton. 

At  $5.... 191,375 

At  $2 14G.040 

237,415 
,20  per  cent v 47,483 

Col^Al - 284,898 

^V^ery  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major ^  Engineers. 
1^.  Oen.  J.  G.  DuANE, 
Chief  of  UngineerSy  U.  S.  A. 


ImporU  and  exporU,  Port  Harford,  California. 


Year  endinjs— 


ExportA  of 

general  mer- 

dumdiae. 


ler,  1878... 
nber.  1880. 
■nber,  1886 


Tons. 

«.  170. 29 
17, 174. 30 
39. 138. 5 


Imports. 


Lambor. 


FecL 
3.133.206 
1,595.415 
4. 158, 000 


GeDeralmer- 
cliaadiae. 


TOTU. 

7.717.26 
3.380.74 
7,070.5 


>ORT  OF  OOL.  GEORGE  H.  MENDELL,  CORPS  OF  ENGINEERS,  SUPER- 
VISING ENGINEER. 


United  States  Engineer  Office, 

San  Francisco^  Cal.^  February  2, 1887. 

St&  :  The  project  for  San  Luis  Obispo  Harbor  sabmitted  on  the  28th 
imo  by  Major  Benyaunl  brings  the  construction  of  the  breakwater 
the  reef  to  the  plane  of  mean  low  water  and  not  above  it. 
there  is  some  reason  to  think  that  it  never  will  be  necessary  to  carry 
)  work  higher,  but  if  it  should  turn  out  in  the  future  to  be  expedient 
raise  it  the  change  can  be  made  simply  by  addition  of  material  to 
d  first  structure.  Nothing  belonging  to  the  future  is  sacrificed  by  the 
oposed  construction,  which  will  be  a  part  of  the  larger  work  if  ever 
lilt.  It  is  thought  that  a  structure  brought  to  the  plane  of  low  water 
U  effectually  break  the  waves  and  cover  the  anchorage  from  most  of 
e  exposure.  The  waves  will  not  be  able  to  reach  the  anchorage  in 
ly  great  intensity.  They  will  be  compelled  to  expend  their  living  force 
ifore  reaching  the  anchorage.  This  remark  applies  to  those  waves 
ily  which  pursue  a  path  across  the  proposed  line  of  occupation. 

The  cost  of  a  work  brought  to  this  level  is  to  the  cost  of  one  carried  to 
)  feet  above  high  water,  an  increase  of  height  of  IG  feet,  as  1  is  to  4. 
be  estimate  along  the  line  proposed,  2,300  feet  long,  for  a  low  water 
ork,  is  $284,898,  and  for  the  higher  work  the  estimate  is  $1,144,096. 

Ii  is  proper  to  remark  that  the  project  is  confioed  to  the  limits  ex- 
ressed  in  the  last  river  and  harbor  act,  and  that  it  does  not  consider 
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the  whole  problem  of  harbor  protectioD.  The  latter  cau  well  be 
poDed  nntil  the  commercial  interest  of  the  port  shall  be  large]> 
creased.  The  present  project  ought  to  and  does  well  cover  the  nee 
ties  of  the  harbor  for  some  years  to  oome,  and  it  forms  a  part  of 
enlarged  scope  of  improvement  that  may  bo  undertaken  liereafter. 
Very  respectfully,  your  obedient  servant, 

6.  H.  Mbnbeix, 
CoUmel^  Corps  of  Engmeen. 
The  Chief  of  Enginebbs,  U.  S.  A. 


APPENDIX  SS. 


>VEM:ENT  op  entrance  to  HUMBOLDT  bay  ;  OF  SAN  JOAQUIN. 
CELU^CNB,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETALUMA 
lEK,  CAJ^IFORNIA. 


>7?r    OF  CAPTAIN  A,  H,  PAYSOS,  CORPS   OF  ENGINEERS,  OFFICER 
CIIAUGE    FOH    THE  FISCAL  YEAR  ENDING   JUNE   30,   1887,   JflTti 
^t:H  UUCVMEXTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


aqiiin   Kivcr,  Stockton  and  Mormon 
lou^^bSy  Oaiitbrnia. 
^^eluiuao  River,  California. 
icrameuto  and   leather  rivers,  Cali- 
fbruia. 


4.  Potalnma  Greek,  California. 

5.  Humboldt  Harbor  and  Bay,  California. 
(5.  Colorado  River,   Nevada,    Calitornia, 

and  Arizona. 


EXAMINATION. 


Louth  of  Smitli's  River,  California. 


8.  Crescent  City  Harbor,  California,  with 
a  view  to  a  Bea-wall  from  Battery 
Point  to  Flat  Rock. 


United  States  Engineer  Office, 

San  FrandscOj  Cal,  July  29, 1887. 

}lSNBBAXi :  I  bskve  the  hoDor  to  traDsmit  the  annual  reports  of  the 
Br  and  harbor  works  under  my  charge  for  the  fiscal  year  ending  June 
1887. 

Very  respectfully,  your  obedient  servant,. 

A.  H.  Payson, 
Captain  of  Engineers, 
Dhe  Ch£e::p  op  Engineers,  TT.  S.  A. 


SSi. 

[PROVEMENT     OP    SA^^JOAQUm    RIVER,    STOCKTON   AND    MORMON 

SLOOGHS,    CALIFORNIA. 

The  approved  project  has  for  its  object  the  maintenance  bv  dredging 

a  channel  9  feet  deep  at  low  water  and  100  feet  wide  tliron^rh  tho 

dal  parts  of  tlie  river  below  Stockton;  a  channel  4  feet  deep  at  I.jw 

ater  and  SO  feet  wide  in  Mormon  Slough  to  Miller's  Warehouse ;  and 
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temporary  improvements  in  low-water  channels  of  the  upper  rirer  I 
Hill's  Ferry,  carried  on  by  the  United  States  snag-boat  Seizer.        J 

The  dredging  has  hitherto  been  done  by  contract,  bat  a  ^Iredge  hm 
ing  been  built  during  the  past  year  under  authority  of  an  act  of  Col 
gress  for  this  purpose,  the  project  must  now  be  modified  to  provide  fi| 
dredging  hereafter  by  hired  labor. 

Of  the  total  amount  appropriated,  namely,  $158,750,  $139,481.72  «d 
spent  prior  to  June  at),  1886,  of  which  $105,633.93  was  for  dredging.  M 
$33,847.79  for  snagging  and  other  temporary  measures.  J 

An  examination  of  the  river  in  August,  1886,  having  shown  that  tU 
required  channel  in  Stockton  Slough  was  seriously  interrapted,  wHk 
much  inconvenience  to  the  navigation,  a  project  was  submitted  to  tfe^ 
Department  for  dredging  by  contract  to  secnre  8  feet  depth  by  100  feel 
width  over  three  bars,  for  a  total  distance  of  some  1,300  feet. 

These  diminished  dimensions  of  the  channel  were  recommended  m 
giving  sufficient  temporary  relief,  and  because  the  completion  of  fto 
Government  dredge  would  probably  enable  us  to  restore  the  channel: 
dei)ths  of  the  original  project  more  economically  the  following:  seuos. 

Proposals  were  opened  SeptembiBr  27,  and  contract  made  October!, 
1886,  with  Mr.  H.  Lynch,  the  lowest  bidder.  Work  was  begun  October 
12,  with  a  suction  dredge,  and  finish^  December  16 ;  the  pwpcfd 
channel  having  been  secured  across  the  shoals  at  the  mouth  of  Monm 
Slough,  the  Sister  Sloughs,  and  in  the  '^Narrows,''  which  made  it  eon 
tinuous  below  Stockton. 

In  this  contract  and  superintendence  was  expended  the  som  of ' 
$4,984.98,  with  removal  and  deposit  on  bank  of  18,819  cubic  jBidsat 
material. 

During  November,  1886,  it  was  decided  to  take  advantage  of  the  vieiv  ; 
low  water  in  removal  of  some  snags  in  the  upper  river  which  bad  be-  i 
come  the  cause  of  serious  complaint.    Two  experienced  men  were  sail  i 
from  Stockton  with  skiff,  tools,  powder,  etc.,  and  started  down-8tz«aB 
from  Hill's  Ferry,  November  26.    They  reached  Stockton  in  retom 
December  21,  having  clesured  the  intervening  river  of  all  dangerooi 
snags  with  a  thoroughness  only  possible  at  the  extremely  low  stage,  doe 
to  the  lateness  of  the  winter  rains,  which  fortunately  continaed  daiin; 
the  work. 

There  was  expended  in  these  operations  the  sum  of  $413.74  witli  n- 
moval  and  destmction  of  86  snags. 

For  reasons  given  in  preceding  annual  reports  no  attempt  at  mSti 
and  permanent  improvements  of  the  Upper  San  Joaquin  is  thoogbt 
justifiable,  but  valuable  relief  to  the  navigation  can  be  aftbrded  by  sew- 
ing the  snag-boat  into  the  river  for  a  short  season  in  the  early  spno;, 
and  by  such  operations  during  the  winter  low  water  as  have  been  de- 
scribed for  last  year. 

The  tidal  channels  below  Stockton  are  used  by  a  large  and  increaslBf 
commerce,  and  by  no  engineering  device  can  the  scour  in  Stockton  ioi 
Mormon  sloughs  be  made  equal  to  the  task  of  removing  the  depo^^ 
from  land  drainage,  increased  as  they  have  been  by  hydraulic  mining' 
Dredging  will  always  be  necessary  for  the  maintenance  of  these  cbaB- 
nels  and  upon  shoals  in  the  main  river  for  a  short  distance  below  tiie 
mouth  of  Stockton  Slough. 

Like  any  other  repair  this  dredging  can  be  done  with  a  maximnmrf 
benefit  and  minimum  of  cost  if  it  is  regularly  done  each  year ;  )iD^ 
this  is  specially  the  case  now  that  the  Government  owns  its  own  dreti?* 
ing  machinery.  In  the  absence  of  experience  in  such  systematic  at 
uual  work  it  is  impossible  now  to  estimate  the  annual  expense  of  mflifl- 
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of  the  projected  chanuels.  below  Stockton,  bat  it  is  beliered, 
'with  the  means  available  now,  for  doing  the  work  at  cost, 
once  these  channels  are  established  the  expense  will  not  be 
ncft^nsarate  with  the  importment  interests  to  be  served. 
jT  measure  .which  facilitates  the  ingress  of  the  tide  for  the  San 
Litx  estuary  will  increase  the  scour  and  aid  other  means  for  the 
r^vsbtion  of  its  depths.  In  this  view,  as  weil  as  to  avoid  the  diffl- 
focind  by  the  boats  in  use  in  turning  certain  sharp  bends,  cut-offs 
l>e«n  made  at  these  points  below  Stockton  Slough.  These  have 
t>lian  fulfilled  all  expectations  of  their  usefulness  and  have  niain- 
1  t:liemselves  well  with  the  natural  closure  of  the  old  channels. 
v^s^lisabie  extension  of  th's  system  can  be  had  in  two  more  cut-ofis 
^exityrone  Mile  Slough  and  JBEead  Beach,  which  would  shorten  the 
£il>oat  8,000  feet  and  involve  the  removal  of  about  900,000  cubic 
s  of  material  at  an  estimated  expenditure  of  $125,000,  which  should 
&de  in  two  years. 

my  hist  annual  report  and  a  previous  special  communication  on 
lame  sabject  a  recommendation  was  made  for  the  partial  closure  of 
xlise  Caty  a  crevasse  in  the  left  bank  of  the  San  Joaquin,  which  it 
feskred  might,  by  its  enlargement,  which  is  constantly  going  on,  di- 
enough  water  to  harm  the  important  navigation  of  the  main  river 
w  the  month  of  Stockton  Slough. 
lis  recommendation  is  repeated  as  follows : 

at  fhe  cat  be  closed  by  a  weir,  with  its  top  8  feet  above  low  water,  by  which 
liscbiurge  of  Paradise  Cut  at  stagey  between  4  feet  and  8  feet  above  low  water 
be  added  to  the  low  in  the  navigable  channels. 

be  amount  estimated  for  completion  of  existing  projects,  not  includ- 
the  dredging  and  snagging  which  will  be  annually  necessary,  are 
bllows : 

idiaeCat 1 $14,000 

■olfe , 125,000 

^he  amounts  which  can  be  profitably  expended  during  the  fiscal  year 
for  works  as  follows : 

di^in^r  and  snagging $40,000 

adiaeCatDam 14,000 

-off 65,000 

Money  statement. 

y  1, 1886,  amoaot  available 9518.28 

lonnt  appropriated  by  act  approved  Angnst  5, 1886 18, 750. 00 

19, 2fi8. 28 
ly  1, 1887,  amount  expended  dnring  fiscal  year,  exclnsive  of  liabilities 
>atstanding  Jalj  1, 1886 .•.:»8.72 

ly  1, 1887,  amount  available 13« 809.56 

bnonnt  (estimated)  reqnired  for  completion  of  existing  project,  excln- 
sive of  dredgio«;  and  snacgtng 139,000.00 

imonnt  thai  cuinbeprofitabiy  expended  in  fiscal  year  ending  Jnne30,18b9  119,000.00 
Sabffiitted  in  compliance  irith  requirements  of  sections  §of  river  and 
harbor  acts  of  1866  and  1867. 


2440     REPORT   OF  THE  CHIEF   OF  ENGlKEERS,  U.  8.  ARMY. 

Abittraet  ofbidafor  dredging  m  StwsikUm  Slough  recdved  ^  Capt.  A,  H.  Paymmh  Ccrft^ 

Efigineers,  and  opened  at  13  m.,  September  ^,  1886. 


H 


Ka 


Kat&M  of  bidden. 


1 
2 


H.H.Lynoh 

Yon  Schmidt  Sc  MoKm 


S? 


Contract  awarded  to  H.  H.  Lynch,  dated  October  1, 1886. 


STATISTICS. 

The  following  statiBtics  are  famished  by  Mr.  R.  £.  Wilhoit,  aeoretary  of  the  ta 
Joaqain  County  Board  of  Trade,  at  Stockton,  Gal. 

Freight  ehipped  to  and  from  the  eity  of  Stockton  via  the  San  Joaquin  Biver  during  tikijtf' 

cal  year  ending  June  30,  1887. 

EXPORTS. 

Wheat,  barlev,  and  other  cereals 9S,0Bl 

Flonr  and  mill  staff fiO.M 

Vegetables,  potatoes,  onions,  etc 30.W 

Fmit  and  grapes • 6,W 

Fnmltnre,  carriages,  and  agricaltaral  implements 1,M 

Paper 1,» 

Leather ^ 1,3(1 

Wine  and  brandy 7S$ 

Hides,  pelts,  and  glue  stock 50 

Miscellaneons  freight... 16,M 

Total aO,» 

IMPORTS. 

AgricuHoral  implements 4,000 

Miscellaneons  machinery  and  hardware fi,009 

Paper  stock  and  chemicals t^ 

Hardwood,  lumber,  and  carriage  stock l,SOO 

Building  and  fencing  lumber 80,tti 

Coal 45,fl» 

Lime  and  cement 1,<QB 

Tan-bark ..--•'- 4,W 

Miscellaneous  freight 30,000 

4 

Freight  transported  by  eteamer  and  bargee  upon  the  "Upper  San  Joaqnim  SUw  during  fkef^A 

year  ending  Jif««30, 1887. 

DOWN  FRKIGHT. 

Wheat  to  San  Francisco ..«.-•. ...^.  8S,O0O 

Wheat  to  Stockton 15»«» 

Hay,  potatoes,  and  other  agrlcuUural  products -. S,OM 

Wool 1,0* 

Wood 1|5» 

Total 44,500 
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X7P  FREIGHTS. 

Tons. 

r  from  San  Francisco 2,000 

r  from  Stockton 2,000 

laneons  freight  from  San  Francisco ^ 8,000 

Lftneoas  ireightfrom  Stockton 17,000 

Total  29,000 


S  S  2. 
IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

le  project  adopted  in  1884  has  for  its  object  the  removal  of  snags 
overhanging  trees  in  that  part  of  the  river  within  tidal  inflaence 
re  there  is  a  sufficient  depth  for  navigation.  This  work  to  be  done 
lired  labor  and  the  United  States  snag-boat. 
le  stream  separates  into  two  arms  called,  respectively,  the  north  and 
h  forks,  which  reunite  below,  inclosing  a  large  tract  of  fertile  and 
ly  reclaimed  land  called  ^^  Staten  Island." 

he  work  of  the  snag-boat  in  previous  years  had  resulted  in  a  safe 
[inel  by  the  north  fork  to  the  head  of  navigation ;  but  the  south  fork 
ftbout  2  miles  below  its  junction  with  the  north  was  so  choked  with 
gs  as  to  be  impassable. 

during  November  and  December,  1886,  the  snag-boat  worked  twenty- 
days  in  clearing  the  head  of  the  south  fork,  which  was  made  a  safe 
nnel  for  any  boat  not  too  large  to  turn  the  bends,  by  the  removal  of 
snags  and  183  trees  and  with  the  expenditure  of  $2,503.10. 
!he  channels  established  are  liable  to  injury  by  snags  brought  in  by 
Iter  floods,  and  for  their  annual  removal  a  small  expenditure  seems 
tifiable.  It  is  proposed  with  the  funds  asked  for  to  continue  the 
rk  of  snagging  as  it  becomes  necessary. 

^  the  project  contemplates  annual  work,  no  estimate  for  its  com- 
^tion  can  be  given. 

Money  statement 

ly  1, 1886,  amount  available : |42,52 

leant  appropriated  by  act  approved  August  5, 1886 2, 500. 00 

2, 542. 52 
ly  1, 1887,  amount  expended  during  fiacal  year,  exclusive  of  liabilities 
>utstaudingJulyl,  1886 2,503.10 

lyl,  1887,  amount  available 39.42 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinff  June  30, 1889      2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


S  S  3. 

QiPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

The  project  has  for  its  object  the  temporary  improvement  of  the  low- 
?ateT  channel  by  snagging,  dam  building,  and  bar  scraping,  carried 
m  by  hired  labor  and  the  crew  of  the  United  States  snag  boat  Seizor. 

Daring  the  past  year  the  Seizer  was  engaged  on  these  rivers  one  hun- 
Ired  and  six  days,  of  which,  on  account  of  low  water,  only  one  day  could 
be  spent  on  the  Feather  Biver  in  snagging. 
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On  the  Sacramento,  seven  days  were  spent  in  dam  bnilding;  nine 
days  in  bar  scraping  at  Jacinto,  Salmon  Bend,  and  Six  Mile  Bar,  and 
eighty-nine  days  in  snagging,  with  the  removal  of  1,029  snags  and  250 
trees,  and  the  destraction  of  151  snags  previously  removed.  The  boit 
in  this  work  ran  1,667  miles. 

The  river  dnring  the  season  reached  within  3  inches  of  the  low- 
water  depth  of  the  preceding  year,  and  the  navigable  depths  of  last 
season  were  also  practically  maintained,  as  follows : 

Head  of  navigation  to  Batte  City inches..  9t) 

Botte  City  to  Colusa do...  36 

Colusa  to  month  of  Feather  River.... feet..'  4^ 

Mouth  of  Feather  to  Sacramento do...  I 

The  available  depths  at  Salmon  Bend  and  Six  Mile  Bar — ^both  belov 
the  Feather  Biver — having  become  less  than  4  feet  the  last  part  of  Sep- 
tember, were  restored  at  Salmon  Bend  by  scraping  and  increased  at  Six 
Mile  Bar  to  6  feet  by  a  log  and  brush  dam  430  feet  long,  bnilt  in  four 
days. 

By  the  1st  of  l^ovember  the  channel  to  the  head  of  navigation  waa  in 
good  order,  with  4^  feet  from  Golasa  to  Sacramento,  and  all  tronble  over 
for  the  season ;  bat  the  boat  staid  in  the  river  until  the  12th,  making 
afinaltripto  the  head  of  navigation  for  the  removal  of  such  snags  and 
trees  as  threatened  to  become  troublesome  daring  the  coming  wiuter. 
On  the  15th  the  boat  left  the  river  for  the  Mokelumne. 

There  seems  no  reason  to  modify  the  views  expressed  in  previoos  im- 
ports to  the  effect  that  a  continuance  of  the  measures  heretofore  em- 
ployed will  meet  the  demands  of  the  navigation  above  the  month  of 
the  Feather  for  many  years  to  come. 

Below  the  Feather  the  large  deposits  brought  in  by  that  strean. 
the  great  width  and  feeble  currents  of  the  Sacramento,  and  the  exhaitft- 
ion  of  the  natural  supply  of  material  for  temporary  dams  seriootflj 
complicates  the  question  and  difSiculties  to  the  navigation,  which  is  wdl 
accommodated  by  the  river  above,  will  be  doubtless  met  in  each  8oe- 
ceeding  season,  and  found  beyond  our  power  of  remedy  with  exisUsg 
means. 

Regarding  any  project  for  a  permanent  and  continuous  improvement 
in  this  part  of  the  river  as  now  out  of  the  question,  I  have  nothing  to 
suggest  further  than  the  possibility  of  replacing  the  snags  and  trees 
hitherto  used  in  temporary  dams  by  some  cheap  artificial  oonstractioOf 
the  material  of  which  could  possibly  be  removed  after  its  purpose  hv 
been  served. 

Experiments  to  this  end  have  been  made  with  a  few  light  cribs,  wbieh 
were  found  efficient,  but  the  lack  of  funds  this  season  will  prevent  any 
attempt  for  this  removal  and  further  use. 

The  snag-boat  returned  to  Sacramento  and  went  out  of  commi^ipQ 
on  the  11th  of  December,  1886,  but  could  not  be  hauled  out  for  repaii« 
on  account  of  the  stage  of  the  river  before  January  1. 

A  survey  of  the  boat  having  been  made,  and  project  for  repairs  sob- 
mitted  to  and  approved  by  the  Depaisbment,  with  authority  for  bind 
labor  and  purchase  of  material  in  open  market,  work  in  accordance  ti0- 
gan  February  9,  and  was  completed  during  March  at  a  cost  of  aboot 
$2,'5()0. 

The  following  is  a  summary:  Bottom  planking  spikes  set  in  andbott^ 
calked;  thick  streak  above  knuckle  on  both  sides  the  whole  lengtbof 
the  boat,  with  some  of  the  side  planking  renewed  and  seams  recalled: 
oak  bow  sheathing  partly  renewed  and  extended  8  feet  further  aft  ^ 
both  sides;  most  of  forward  deck  phuiking,  plunk  shear  oak  nosing 
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u^  of  bow,  and  forward  bitts  replaced  by  new ;  derrick  inast  shortened 
^t,  and  step  and  gnys  renewed. 

k^  new  transom  was  pat  in,  and  the  rudder  stocks  replaced  by  others 
ft^avier  iron.  Slight  repairs  were  made  to  the  boiler,  and  the  ma- 
Qery  was  entirely  taken  apart  and  overhanled,  cylinders  and  slides 
Ml  over,  and  cocks,  joamals,  and  frames  regronnd  and  refitted. 
>uring  the  rest  of  the  year  the  boat  with  the  barge  lay  idle  in 
:sramento  dnder  charge  of  a  watchman,  who  employed  a  portion  of 
.  time  in  the  necessai*y  painting.  The  Seizer  is  now  in  her  seventh 
tson,  and  as  the  life  of  such  a  boat  is  about  ten  years — and  this  one 
9'  hsMl  very  hard  use — extensive  repairs  will  doubtless  be  annually 
l^nired,  and  at  no  distant  day  a  new  boat  will  have  to  be  provided 

L>aring  the  season  there  were  no  accidents  to  the  boats  or  barges  in 
e  ax>on  the  Sacramento  Biver. 

Sy  the  act  approved  August  5,  1886,  provision  was  made  for  such 
gal  proceedings  as  were  necessary  to  satisfy  the  honorable  the  Secre- 
ry  of  War  of  the  cessation  of  hydraulic  mining  hurtful  to  navigation 
L  the  tributaries  of  the  Sacramento,  the  expenses  of  which,  as  well  as 
lose  of  the  snag-boat,  were  to  be  paid  out  of  the  allotment  of  $40,000 
ade  by  the  same  act  from  funds  previously  appropriated. 
By  a  subsequent  decision  of  the  honorable  the  Secretary,  the  sum  of 
15,000  out  of  the  $40,000  was  set  apart  for  these  legal  proc'eedings,  and 
m  reservation,  added  to  the  expenditures  of  last  season  with  the  snag- 
oat,  left  us  this  spring,  in  the  failure  of  the  last  river  and  harbor  bill, 
ith  a  balance  of  only  about  $9,000  available  for  work  on  the  river  and 
are  of  property  to  the  end  of  this  fiscal  year.  This  will  doubtless  re- 
alt  in  much  inconvenience  to  the  navigation  this  season,  and  a  large 
ucrease  in  the  uecessar^*^  work  next  year. 

I  have  purposely  kept  the  boat  idle  as  long  as  possible  so  that  the  six 
veeks  or  so  which  could  be  utilized  with  the  available  funds,  might  be 
employed  to  the  best  advantage }  but  the  condition  of  the  river  has  now 
>ecome  so  dangerous  that  some  work  has  to  be  done. 

The  boat  will  be  again  laid  up  by  the  middle  of  August,  while  the 
lowest  water  and  worst  trouble  may  be  expected  in  September,  when 
it  will  be  out  of  our  power  to  render  any  assistance. 

CONSTRUCTION  OP  DREDGE. 

The  dredge  under  contract  at  the  beginning  of  the  fiscal  year  was 
launched  September  28.  Steam  kept  on  the  boilers  several  days  in  suc- 
cession, and  all  gearing,  shafting,  etc.,  was  found  to  work  in  a  perfectly 
satisfactory  way,  but  no  thorough  trial  of  the  machine  could  be  made 
until  the  centrifugal  pump-discharge  had  been  put  in  x)lace,  which  the 
original  allotment  of  $40,000  had  not  enabled  us  to  make  contract  for. 

An  additional  sum  of  $10,000  having  become  available  by  the  act  of 
August  5, 1886,  supplementary  contracts  for  the  pump,  steel  discharge- 
pipe  line,  and  supporting  pontoons,  were  approved  during  October  and 
November,  and  these  contracts  having  been  satisfactorily  carried  out 
by  tbe  end  of  January,  the  final  adjustments  of  the  machinery  were 
made,  and  a  trial  having  been  had  of  all  the  machinery  and  appliaitces, 
the  di'edge  was  accepted  and  the  reserved  payments  made  on  March  1. 

A  complete  outfit  of  engine-room,  fire,  and  machinists'  tools,  ropes, 
blockA,  kitchen  furniture,  etc,  was  purchased,  and  during  the  fore  part 
of  April  the  dredge  was  turne<l  over  to  Colonel  Mendell,  Corps  of  En- 
gineers, for  use  on  the  work  under  his  charge  in  Redwood  Creek. 
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The  sobseqaent  severe  trial  of  the  machinery  in  hard  clay  has  de- 
veloped excellent  qaalities,  and  I  am  in  hopes  that  it  will  be  foond 
everything  to  be  desired  for  the  special  class  of  work  on  the  San  Joaquin 
Biver,  for  which  it  was  designed. 

Some  minor  modifications  in  the  friction  gears  swinging  the  ladder, 
and  in  the  spad  housings,  resalting  in  a  material  increase  in  effidencj, 
have  been  made  with  the  Department's  approval  since  work  began  at 
Redwood. 

I^EGAIi  PROCEEDINGS. 

The  act  of  August  5, 1886,  contained  a  provision  that  the  $40,000 
therein  made  available  fix)m  the  money  before  appropriated,  should  bf 
used  in  dredging,  snagging,  and  certain  legal  proceedings  against  per- 
sons engaged  in  hydraulic  mining  hurtful  to  navigation,  and  under  date 
of  October  26,  1886, 1  reported  to  the  Department  my  opinion,  in  effect 
that  while  such  legal  pioceedings  could  not  be  expected  to  prevent  tbe 
evils  complai  ned  of,  that  the  appearance  of  the  United  States  as  an  a{h 
pliciint  for  injnnction  in  one  or  more  cases  of  illegal  hy<lraulic  Diiniu}; 
might  have  a  good  moral  effect,  and  would  be  in  accordance  with  tbe 
will  of  Congrctis  as  expressed  in  the  law. 

These  views  received  the  approval  of  the  honorable  the  Secrccarj  d 
Wnr  and  the  Department;  and  under  subsequent  instructions  from  tbe 
latter  I  received  the  necessary  engineering  assistance  and  made  certain 
examinations  in  portions  of  the  hydraulic  mining  field  tributary  to  tbe 
Ssicraniento  Biver. 

These  examinations  convinced  me  that  mining  contrary  to  law  wad 
going  on  in  a  small  way  in  many  ))lace$,  and  that  more  was  planned 
wben  the  water  supply  became  sufficient  in  the  later  spring.  There- 
suits  in  the  shape  of  a  detailed  report  from  my  assistant  engineer  were 
submitted  to  the  United  States  district  attorney  by  letter  from  me  dated 
February  28,  1887,  in  which  I  suggested  that  if  the  information  foond 
in  the  rei>ort  was  ^considered  sufficient  foundation  for  even  a  single  ap- 
plication for  an  injunction,  that  such  application  be  made;  and  farther 
expressed  an  opinion  that  the  instructions  under  which  we  were  joiotJj 
acting  did  not  cover  an  attempt  to  enjoin  every  hydraulic  mine  not 
already  under  injunction,  and  that  the  course  suggested  would  fulfill 
them  in  their  present  scofie. 

The  United  States  district  attorney  was  of  the  opinion  that  liis  in- 
structions from  the  Attorney -General  c^uld  best  be  carried  out  by  ao 
attempt  to  enjoin  all  the  hytlraulic  mines  in  operation  in  the  State,  or 
at  least  in  any  one  district,  at  the  same  time,  and,  while  waiting  tor  more 
definite  instructions,  for  which  he  had  applied,  took  no  action  on  there 
l)ort  submitted  with  my  letter  of  February. 

All  these  facts  and  the  difference  in  view  l)etween  the  district  attor- 
ney and  myself  were  reported  by  me  to  the  Department  under  date  of 
March  17,  and  the  matter  rested  until  the  latter  part  of  May,  when  I 
received  a  letter  from  the  district  attorney,  in  which  he  asked  if  I  was 
taking  any  steps  toward  the  collection  of  the  information  which  be 
desired  as  preliminary  to  his  plan  of  action,  which  in  the  same  letter  is 
described  as  being  '^  to  move  at  one  time  on  over^*  hydraulic  miaeia 
operation.'' 

Under  date  of  Mny  27  I  replit'd  that  we  differed  as  to  the  scope  of  oar 
joint  instructions  in  this  matter,  and  that  as  under  my  understandiag 
of  them  I  had  asked  ancl  received  authority  for  certain  engineeriag  as- 
sistance in  these  cases,  which  would  be  quite  unequal  to  thecollectioDof 
information  on  the  scale  demanded' by  his  plan,  it  would  be  neceasaiy 
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ne  to  again  sabmit  the  matter  to  the  Department  for  settlement. 
1 1  did  in  a  letter,  also  dated  May  27,  in  which  I  again  described  the 
tin^  dead-lock,  referred  to  the  impossibility  of  meeting  the  wishes 
tie  cListrict  attorney  with  the  means  already  sanctioned  by  the  De- 
bment,  and  gave  reasons  for  my  belief  that  the  plan  of  proceeding 
io8t  all  or  most  of  the  hydraalic  mines  in  operation  at  one  time  was 
practical  and  not  contemplated  in  the  original  authority  from  the 
lOrable  the  Secretary  of  War  for  action  in  the  matter. 
Q  reply,  I  am  in  receipt  of  a  letter  from  the  Department,  dated  Jnne 
-witli  inclosnres,  one  of  which  is  a  copy  of  a  letter  from  the  Attorney- 
neral  to  the  district  attorney  here,  from  all  of  which  papers,  taken 
M>iinection  with  previoos  correspondence,  I  infer  that  my  views  in 
3  matter  are  approved. 

>arii]g  all  these  delays  hydraalic  mining,  contrary  to  law,  has  been 
ibtless  going  on  in  many  places,  but  In  a  small  and  intermittent  way. 
w,  the  dry  season  has  probably  suspended  in  great  part  these  opera- 
ns,  and  it  wonld  be  of  little  use  to  try  and  collect  the  information 
on  which  legal  proceedings  are  to  be  based.  The  next  few  months 
11  not  be  valuable  time  lost  for  this  business ;  but  it  is  desirable  that 
fore  they  are  past  some  definite  ^nd  practical  plan  of  action  under 
d  law  be  decided  upon  and  prepared  for. 

Up  to  June  30, 1886,  there  had^  been  expended  $255,607.24,  of  which 
3,554  was  for  the  building  of  snag-boat  and  barge,  and  $212,053.24 
actual  construction  upon  the  river  and  maintenance  of  plant. 
Daring  the  year  ending  June  30, 1887,  there  was  expended  in  work 
i  the  river  $22,506.11,  of  which  $2,735.94  was  for  repairs  of  snag-boat, 
id  the  remainder  in  the  removal  of  snags,  etc. 
Besides  the  above  named  sum,$42,074.(^  was  expended  in  construction 
id  outfit  of  dredge  and  $521.59  in  the  collection  of  information  for 
roceedings  against  hydraulic  mines. 

Money  gtatement. 

ilyl,  1886,  amoant  avaUable tl39t3d2.76 

Illy  1«  1887,  amount  ez^nded  during  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1, 1886 965,059.24 

olyl,  1887,  outstanding  liabUities 132.55 

65, 191. 79 

uly  1, 1887,  amount  avaUable 124,200.97 

,  Amonntthatcaubeprofitably expended infisoalyearendlngJuneSO,  1889     40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'     harbor  acts  of  1866  and  1867. 


STATISTICS. 

The  following  statistics  are  furnished  by  Messrs.  Thomas  Dwyer  and  A.  Foster,  of 
Sacramento,  Cal.,  for  the  fiscal  year  ending  June  30, 1887 : 
iy  boats  of  Sacramento  Transportation  Company : 

From  San  Francisco  to  Sacramento,  merchandise tons. .  18, 560 

From  San  Francisco  to  Sacramento,  lumber do...  26,500 

From  San  Francisco  to  Sacramento,  coal • do...  4,200 

From  Sacramento  to  San  Francisco,  bricks do...  51,000 

From  Sacramento  to  San  Francisco,  merchandise do...  4, 800 

From  San  Francisco  to  Upper  Sacramento  River,  merchandise  ....do...  14,500 

From  San  Francisco  to  Upper  Sacramento  River,  lumber do...  11,600 

From  Sacramento  to  Upper  Sacramento  River,  lumber do...  1, 250 

From  Sacramento  to  Upper  Sacramento Ri ver,  merchandise do...  4, 200 

From  Upper  Sacramento  River,  wheat  and  barley do...  64, 650 

From  Upper  Sacramento  River,  wool,  broom-corn,  and  hay do. . .  3, 450 

From  Upper  Sacramento  River,  wood do...  26,400 

From  Upper  Sacramento  River,  miscellaneous  produce do  . .  3, 250 
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By  boats  of  Sontbern  PAcific  Company : 

Between  San  Francisco  and  Sacramento  ( north ) tons . .  3d    i8 

Between  Sacramento  and  San  Francisco  (south) do. . .  lS,t9i 

By  trading  boat  Neponaet: 

From  Sacramento  to  Upper  Sacramento  River,  merchandiae do. . .  2.001 

From  Upper  Sacramento  River,  wheat  and  barley do...  1.000 

From  Upper  Sacramento  River,  potatoes,  fruit,  and  beans do...  1,500 

Total 99^m 


BTATISTICa  OF  TRADE  ON  THE  FEATHER  RIVER  FOR  FISCAL  TEAR  ENDIXO  JUKE  30, 

1887. 

From  San  Francisco  and  Sacramento  to  Marysville  and  way  landings : 

Hay tons..  17.6' 

General  merchandise do 6,34iB 

Posts number..  9,163 

Laths do 246,009 

Lumber feet..  853,797 

Shingles - number..  75L006 

From  Marysville  and  points  on  Feather  River  to  San  Francisco  and  way  landings: 

Hav tons..  100 

Wool do.-..  27.3 

Broom-corn do 4ti 

Grain do....  4,:^i 

General  merchandise ...do 93 

Hops do 40.S 

Lumber feet..  300,000 

RECAPITULATION. 

« 

Freight,up  and  down tons..  1*2,083 

Lumber,  up  and  down feet..  1,153,<57 

Laths,  up  and  down j 246,000 

Shingles,  ap  and  down 751,000 

Posts, up  and  down 9,10 

Money  receipts  for  freight  carried : 

Up |22,d0i€4 

Down * 12.3a&24 

Total 34,830.88 


S  S4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

I  was  directed  to  take  charge  of  this  work  by  letter  from  the  Cbief 
of  Eugineera  dated  March  16, 1887. 

The  project  adopted  in  1880  had  for  it's  object  straighteniog  the  upper 
part  of  the  tidal  portions  of  the  river  by  three  cut-offs  l^tween  the 
lower  limit  of  the  town  of  Petaluma  and  the  railway  bridge,  wlii^ 
shortened  the  channel  to  the  length  of  8,000  feet,  and  dredgioi;  in 
this  distance  to  secure  3  feet  in  depth  at  low  water  to  a  width  of  oOfeet, 
all  by  contract. 

Up  to  the  period  of  my  assuming  charge  of  the  wolrk  there  had  been 
expended  the  sum  of  $27,656.91,  with  the  accomplishment  of  the  cli»"W*' 
sought  in  the  original  project.  This  work  was  finished  in  1881,  sincu 
which  uotliiug  has  been  done,  and  it  is  now  believed  that  the  dvdffi 
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n  iiel  is  almost  entirely  filled  ui),  though  the  benefit  given  by  the  cut- 
^till  remains. 

lie  tidal  scour  being  insufficient  for  the  removal  of  deposits  from 
:!  drainage,  must  be  assisted  in  the  maintenance  of  the  desired  chau- 
\yj  repeated  dredging. 

k.  dredge  having  been  built  for  the  Government  for  use  in  the  waters 
^t^ying  into  San  Pablo  and  Suisun  bays,  the  original  project  was,  in 
rch,  1887,  modified  to  allow  dredging  by  hired  labor,  to  secure  and 
in  tain  a  channel  with  depths  and  limits  as  described  in  the  original 
o. 

t  is  proposed  with  the  sums  available  and  asked  for  to  carry  out 
B  modified  project,  and  the  work  to  this  end  being  a  recurring  ne- 
usity,  no  estimate  for  final  completion  can  be  submitted. 

Money  statement 

y  1,  1896,  amoaut  available t2|343.09 

ly,  1,  1887,  amount  available 2,343.09 


^moant  that  can  be  profitably  expended  in  fiscal  yearending  Jane30, 1889,      2, 000. 00 
^abmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


SS5. 

IMPROVEMENT  OF  HUMBOLDT  HAKBOR  AND  BAY,  CALIFORNIA. 

The  project  for  this  improvement  was  adopted  in  1881,  and  had  for 
s  object  to  secure  a  channel  13  feet  deep  at  low  water  and  200  feet 
ride  to  head  of  Enreka  Wharves,  with  channels  10  feet  deep  at  low 
rater  and  100  feet  wide  to  Hooktou  and  Areata. 
The  project  in  1882,  after  study  by  a  Board  of  Engineers,  was  sup- 
•lemented  to  seek  the  fixing  in  position  and  increase  in  depth  the  Chan- 
el over  the  bar  by  a  training- wall  carried  to  low  water  and  extending 
rom  the  south  spit  in  a  northwesterly  direction. 

The  last  dredging  in  the  bay  channels  was  done  in  1884,  and  on  its 
ompletion  the  channels  sought  by  the  original  project  had  been  se- 
cured. In  the  lack  of  subsequent  surveys  the  x)resent  condition  of 
hese  channels  cannot  be  precisely  stated ;  but  from  the  reports  of  the 
)ilot8  it  seems  that  the  channel  along  the  city  front  of  Eureka  and 
M^ross  the  bar  at  the  junction  of  Eureka  and  Areata  channels  has  re- 
verted to  its  condition  before  improvement  or  possibly  deteriorated. 

The  Enreka  Channel  has  a  sluggish  current,  besides  receiving  the  sew- 
erage of  the  town,  and  its  maintenance  with  the  dimensions  to  which  it 
'^'as  enlarged  in  1884  will  require  repeated  dredging. 

The  act  of  August  5,  1886,  provided  that  none  of  the  money  thereby 
appropriated  for  the  improvement  of  the  bar  should  be  expended  until 
the  United  States  had  obtained  a  title  free  of  expense  to  the  land  de^ 
sired  on  the  South  Spit,  for  which  an  exorbitant  price  had  been  de- 
manded. 

Daring  September  last  I  was  notified  that  an  arrangement  had  been 
made  with  the  owners  by  those  interested  in  the  work,  and  requested 
to  define  by  metes  and  bounds  the  tracts  which  would  be  necessary  for 
our  porpose.    An  ^sistant  was  accordingly  sent  to  Humboldt  Bay,  who, 
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having  been  appointed  a  deputy  United  States  surveyor,  madecarefu] 
plats,  connected  with  the  land-office  sarveys  of  the  land  required  abon* 
high  water  mark  and  the  tide-lands  adjoining  the  title  to  which  was 
vested  in  the  State  of  California. 

An  obstacle  to  the  transfer  of  the  upland  was  found  in  the  existeDce 
of  a  minor  heir  owning  an  undivided  one-sixth  interest,  and  proceeding 
in  the  probate  court  here  were  necessary  to  empower  the  goardian  to 
convey.  This  conveyance  from  the  guardian,  in  accordance  with  tlw 
United  States  district  attorney's  wishes,  was  made  to  one  of  the  otber 
owners  of  an  undivided  interest,  who  will  sign  the  deed  to  the  United 
States. 

Only  durinfiT  the  past  week  was  I  furnished  with  an  abstract  of  title 
completed  to  date,  which  has  been  submitted  to  the  district  at4»niej 
for  examination,  who,  satisfied  with  the  title,  will  prepare  a  form  oJf 
deed  for  the  approval  of  the  Attorney-General. 

At  the  last  session  of  the  State  legislature  an  act  was  passed  will 
the  intention  of  conveying  to  the  United  States  a  title  to  the  tide-landfl, 
as  desciibed  iii  the  plat  of  survey  by  metes  and  bounds  furnished  tarn 
this  office.  By  an  unfortunate  clerical  error  this  description  by  metes 
and  bounds  was  erroneously  copied  in  the  law  and  the  patent,  so  that 
it  does  not  describe  any  tract  of  land  whatever,  and  effects,  it  is  beUered, 
no  conveyance. 

Since  this  discovery  a  proposition  has  been  made  that  an  applicatioD 
to  the  State  for  this  tide  land  be  made  by  some  citizen  who,  on  secoriDg 
title,  will  reconvey  to  the  United  States;  but  the  district  attorney 
seems  of  the  opinion  that  in  view  of  the  obvious  intention  of  the  legis- 
lature to  dispose  of  the  land  in  question  no  sufficient  title  to  it  coold 
be  obtained  by  private  parties  in  advance  of  further  legislative  action. 

If  this  be  the  correct  opinion  there  seems  no  way  iu  which  the  le- 
quirements  of  the  act  of  August  5,  ISdO,  for  a  clear  title  as  pr^mmary 
to  any  expenditure  can  be  satisfied  until  the  next  session  of  the  State 
legislature  has  rectified  the  error  of  the  existing  law. 

The  channel  over  the  bar  iu  June,  1886,  ran  out  nearly  straight  noith* 
northwest  with  about  16  feet  at  high  water,  and  kept  in  this  directioB 
and  condition  until  the  middle  of  October,  when  it  began  to  shoal  and 
work  south.  By  the  middle  of  November  it  was  south  by  west,  very 
narrow,  and  from  14  to  15  feet  deep  at  high  water.  It  remained  with 
but  little  change  until  about  the  1st  of  March,  1887,  when  its  south 
channel  closed  and  a  new  north  channel  began  to  open  out  nearly  straight 
and  deepening  gradually.  During  June,  1887,  it  ran  out  straight  west 
by  south,  with  16  feet  at  high  water. 

Money  statement 

July  1,  1886,  amonnt  available $62,36161 

Amoant  appropriated  by  act  approved  Augost  5, 1886 75,000.00 

137,363.64 
July  1,  1887,  amount  expended  dnring  fiscal  year,  exclumve  of  liabilities 
ontetanding  July  1,  1886 74aB 

July  1,  1887,  amount  available  136,615l31 

r  Amount  (estimated)  required  for  completion  of  existing  project 537, 500. OP 

I  Amonnt  that  can  be  protitably  expended  in  fiscal  year  endinffJnne 30, 188^  230,000,00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V     harbor  act«  of  1866  and  1867. 
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STATISTICS. 

»  folio^wing  statistics  for  Hamboldt  Bay  are  famished  by  the  collector  of  the 
ftnd  tbe  Pacific  Coast  Steamship  Company. 

ere  are  t^wo  steamers,  each  making  regular  weekly  tn^s  between  San  Francisco 
3.aiiiboldt  Bay ;  and  daring  the  past  three  months  a  third  has  been  pnt  on  in  op- 
ion. 

btistics  from  only  one  of  the  regular  steamer  lines  can  be  obtained ;  the  business 
le  other  is  probably  somewhat  smaller. 
n^  tbe  y<Mir  ending  June  30, 1887,  the  number  of  vessels  entered  from 

*ei^n  ports  was 11 

tber  or  vessels  cleared  for  foreign  ports 19 

te  of  exports $113,711.00 

le  of  imports * $6,053.00 

rants  of  duty  collected $2,040. 12 

kber  of  sailing-vessels  sailed  from  this  port,  including  those  noted  as 

rei^n 496 

I  amount  of  lumber  carried  would  average  about  (each)  275, 000  feet.  136, 400, 000 
ae  of  lumber  about  $18  per  M $2,455,200 

otal  number  of  sail- vessels  registered  and  enrolled  at  this  port  are : 


Claea. 


un-vesseU 

AnK-veoaeU 

ling-TesseU  ander  20  tons 


Total  of  district 


No. 


9 
0 
0 


Tons. 


510.26 

2.009.69 

88.50 


2,608.45 


The  steamers  of  the  Pacific  Coast  Steamship  Company  have  carried  on  the  route 
tweeu  San  Francisco  and  Humboldt  Bay — 

Tons. 

ceight ^ 24.946 

usengers 6,610 


S  S  6. 

MPBOVEMBNT  OF  THE  COliORADO    RIVER,  NEVADA,  CALIFORNIA,  AND 

ARIZONA  TERRITORY. 

For  reasons  given  in  my  last  annaal  report  no  work  was  done  upon  the 
river  daring  the  year  ending  June  30, 1887,  and  no  project  is  submitted 
Dr  appropriation  asked  for  the  next  fiscal  year. 

In  care  of  property  there  was  expended  during  the  past  year  the  sum 
^i  (180.46,  and  on  September  1  the  barge  plant,  and  remaining  sup- 
plies were  sold  at  public  auction,  and  the  proceeds  turned  into  the 
Treasury  according  to  law. 

Money  statement 

Joly  1, 1888,  amount  available tl80.46 

J^y  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ootstanding  July  1, 1886 180.46 

8872  BNG  87 154 
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SS7. 

PRELIMINAEY  EXAMINATION  OP  MOUTH  OP  SMITH'S  KIYEE,  CAUFOB- 

NIA. 

United  States  Encmneer  O^ice, 

San  Francisco^  Oal.^  January  7, 1887. 

General:  In  compliance  with  the  instractions  in  Department  letter 
of  September  27, 1886, 1  have  the  honor  to  report  as  follows  concern- 
ing the  improvement  of  Smith's  River  entrance,  California. 

Smith's  Eiver  is  a  sn^all  stream  #hich  rises  in  the  coast  range  and 
after  a  coarse  of  some  25  miles  in  length  empties  into  the  ocean  aboat  i 
miles  sonth  of  the  bonndary  line  between  Oregon  and  California. 

The  tidal  influence  is  felt  about  4  miles  above  the  mouth,  and  the  tidal 
area  of  the  estuary,  including  some  connecting  slonghs,  is  about  15 
square  miles. 

In  summer  the  fresh-water  discharge  is  insignificant,  and  the  deptiis 
across  the  bar  are  not  more  than  from  3  feet  to  4  feet,  in  a  shifting  chan- 
nel ;  during  the  heavy  winter  rains  the  stream  becomes  a  torrent,  apd 
the  depths  across  the  bar  occasionally  are  increased  to  perhaps  15  feet 
at  low  water. 

As  is  common  with  these  entrances,  the  river  spreads  out  into  a 
lagoon  behind  the  beach  from  which  the  exit  to  the  sea  is  at  the  north- 
ern end,  and  close  against  a  rocky  headland.  Of  late  years  the  blolT 
inside  this  headland  at  the  north  end  of  the  lagoon  has  been  encroached 
upon,  and  the  southern  sand  point  has  advanced  until  now  the  channel 
inside  passes  among  rocks  and  bowlders  which  formerly  underlay  the 
blufl,  making  the  passage  by  vessels  almost  impossible. 

An  abortive  attempt  has  been  made  by  the  persons  interested  to  it- 
store  the  original  condition  of  affairs  by  a  jetty  of  wooden  caissoos 
filled  with  gravel ;  and  to  do.  this  in  an  effective  way,  by  a  training- 
wall  1,000  feet  long,  of  riprap,  raised  to  half-tide  along  the  outer  mar- 
gin of  the  channel  now  encumbered  with  rocks,  would  cost  aboot 
$100,000. 

The  effect  of  this  improvement  inside:— on  the  bar  channel  outside— 
would  probably  not  be  appreciable,  and  we  could  expect  to  see  it  after- 
ward, as  now,  offering,  according  to  the  season,  depths  of  from  3  to 
15  feet,  in  a  constantly  shifting  channel.  To  effect  a  radical  change 
fbr  the  better,  it  would  be  necessary,  in  addition  to  the  training- wall  as 
above  described,  to  confine  and  direct  the  ebb  across  the  bar  by  jetties 
projected  into  the  open  sea  and  exposed  to  its  full  violencein  this  stonnj 
latitude.    . 

It  is  believed  that  the  cost  of  such  works  would  not  now  be  justified 
by  the  interests  to  be  served.  .  There  is  a  saw-mill  and  salmon  caonerr 
near  the  mouth  of  the  river,  of  which  the  former  has  a  capacity  of  35,000 
feet,  B.  M.,  a  day,  and  the  latter  packs  some  6,000  cases  and  500  barreii 
per  year. 

There  is  a  large  tract  of  timber  and  some  good  farming  and  grazing 
country  tributary  to  Smith's  liiver,  but  as  navigation  is  only  possible 
for  a  short  distance  above  the  mouth,  the  transport  of  the  prodactsof 
the  upper  valley  there  would  not  be  much  less  costly  than  to  the  road- 
stead of  Orescent  Oity,  where  most  of  them  now  find  an  outlet 

In  this  connection  is  to  be  noted  that  a  broad-gauge  railroad  nowex- 
tends  for  some  distance  from  the  Orescent  Oity  wharf  towards  Smith'* 
River  Valley,  and  is  used  in  bringing  out  logs,  by  the  Orescent  City 
Mill  Oompany.    The  distance  from  the  principal  settlement  of  Smith'* 
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T  to  the  Crescent  City  wharf  is  only  about  8  miles  over  country 
ing  no  special  difficulties,  and  it  is  lately  proposed  to  extend  this 
[  to  the  valley,  thns  giving  it  an  easy  outlet  to  the  sea. 
transmit  herewith  a  tracing  from  the  Coast  Survey  chart,  showing 
mouth  of  Smith's  Eiver  and  the  location  of  the  desired  inside  train- 
wall,  also  a  copy  of  a  report  by  Mr.  A.  Boschke,  assistant  engineer^ 
» lately  made  an  examination  of  the  place. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers^ 
he  Chief  of  Engineers,  U.  S.  A. 


report  of  mu.  a.  boschke,  assistant  engineer. 

United  States  Engineer  Office, 

San  Francisco^  Deventber  1,  1886. 

Ji :  I  have  tbo  houor  to  report  that  I  have  made,  in  obedience  to  your  instructionB, 

»xainioation  of  Smith's  River  Harbor. 

nith's  River  is  in  Del  Norte  County.    It  discharges  into  the  Pacific  Ocean,  about 

lies  south  of  the  State  line  that  divides  Oregon  from  California. 

he  river  rises  in  the  Coast  Range ;  its  main  branches  are  the  North,  Middle,  and 

th  Forks.    The  river  proper  has  a  length  of  24  miles.    The  tides  ascend  the  river 

boat 4  miles  from  its  month. 

rithin  this  distance  from  the  ocean  the  river  proper  and  a  number  of  slonghs  form 

dal estuary  of  aboat  2.5  square  miles.    This  estuary  is  separated  from  the  ocean 

ft  sandy  peninsula  of  about  a  width  of  500  feet,  which  terminates  at  a  varying  dls- 

ce  opposite  a  rocky  headland,  thus  forming  the  entrance  to  a  land-locked  harbor. 

ring  the  rainy  season  the  fresnets  in  the  river  scour  a  channel  of  ample  width  and 

iverage  depth  of  15  feet  at  low  water  thi-ough  the  entrance  between  the  rocky 

idland  and  the  northern  extremity  of  the  peninsula.    These  freshets'  discharges 

'e  caused  to  wear  away  a  bluff  within  the  rocky  headland  named  Pyramid  Point, 

»osing  its  rocky  bottom,  over  which  now  the  river  and  tidal  water  discharges,  and 

I  caused  the  end  of  the  peninsula  to  encroach  upon  the  ground  wbere  formerly  an 

)b8tmoted  channel  was  maintained  hy  the  combined  action  of  the  river  discharge 

1  tidal  flow. 

?he  present  channel  winds  through  the  rocks  and  large  bowlders  of  the  rocky  shelf, 

tuerly  covered  by  the  abraded  bluff,  and  is  very  dangerous  to  pass. 

I  jetty  constructed  of  caissons  filled  with  gravel  has  been  placed  at  the  upper  end 

the  present  channel  by  the  owners  of  the  eaw-mill,  who  have  about  2,500,000  feet 

mannfactared  lumber  at  their  wharf,  which  cannot  be  shipped  at  present  on  ao- 

mt  of  the  dangerous  obstructions  in  the  channel. 

The  attempted  improvement  not  having  given  the  hoped  for  results,  to  direct  the 

Tent  to  open  the  former  channel  now  covered  by  the  end  of  the  peninsula,  if  a 

ne  training-wall  of  riprap  was  placed  on  the  outer  line  of  the  rocky  shelf  connect- 

;  with  the  oluff  its  inner  end,  and  about  1,200  feet  long  raised  to  half-tide,  it  would 

itore  the  former  condition,  enabling  the  river  and  tidal  currents  deflected  and  con- 

itrated  by  it  to  maintain  a  permanent,  unobstructed  channel  of  from  12  to  15  feet 

low  water  between  the  training-wall  and  the  northern  extremity  of  the  peninsula. 

Tno  outer  bar  is  very  narrow  and  lies  close  inshore.    The  concentrated  current, 

:ected  by  the  training- wall  and  the  steep  bluff  of  Pyramid  Point,  would  exert  a 

mriog  power  as  far  out  as  the  bar,  and  maintain  a  depth  upon  it  of  probably  not 

9  than  6  to  8  feet  at  low  water. 

Prince  and  King's  islands  are  situated  to  the  north  of  the  entrance  and  adjacent  to 

offering  shelter  from  the  northwest  swells. 

The  estuary  or  harbor  has  a  sufficient-  depth  to  float  in  safety  the  coasting  vessels 

lich  can  enter  this  port. 

The  following  steamers  and  schooners  have  run  for  this  port  in  the  past,  drawing, 

jpectively— 

Feet 
earners: 

MaryD.  Hume 10 

SanVincente 0^ 

CootiDental 8 

George  Hawley 8 

Alex.  Dnncan 9| 

Tog  Pelican v 7 
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Schooners:  F«et 

Sophia  IJce 7 

Auterlin , 9 

Challenger 7^ 

Sophia  Wenger 9 

Jas.  Wooley K 

N.  Van  Bergen e 

Stranger i\ 

Trucke : 3 

Sea  Foam 10 

Coquille 6t 

Free  Trade ? 

S.  Danielson S 

Ester  Cobas 't 

Helen  Marriam « 8 

Anni  Hermlne "t 


The  resources  of  the  country,  for  which  this  port  is  the  natural  outlet, 

Aatk 
Number  of  acres  of  redwood-timber  land  from  Chetco  to  north  bank  of 

Smith's  River 53,0(10 

Belt  lying  contiguous  to  south  bank 10,001' 

Bed,  white,  and  yellow  fir,  white  cedar,  myrtle,  oak,  etc 12,0i"j 

Total A^t*"' 

The  Del  Norte  Commercial  Compauy's  saw-mill  has  a  capacity  of  35,000  feel  of 
lumber  per  day,  and  has  manufactured  during  the  last  season  3,*J00,'000  feet.  Bailey'* 
mill,  run  by  water-power,  and  situated  on  Smith's  River,  4  miles  from  the  entniwe, 
has  a  capacity  of  10,000  i'eet  of  lumber  per  day.  A.  Gorman  &,  Co.,  Shake  Mill, 6 
miles  from  the  entrance,  has  a  cutting  capacity  of  12,000  feet  per  day.  The  twobt- 
ter  mills  both  lying  idle. 

The  amount  of  butter  shipped  annually  from  Smith's  River  Valley  is  '£)0  tons. 

Total  exports  of  produce  during  the  past  year  is  estimated  about  700  tous,  andtbf 
imports  of  merchandise  about  1,400  tons. 

There  arc  extensive  chrome  mines  situated  in  the  low  divide  district,  also  a  nati- 
ber  of  valuable  copper  mines. 

The  Tyson  Smelting  Company,  of  Baltimore,  Md.,  shipped  annaally,  from  1969 1» 
1873,  1,500  tous  of  chrome  ore,  hauling  it  on  wagons  through  Smith's  River  Val>j. 
25  miles,  to  Crescent  City. 

In  1885  about  600  tons  of  ore  was  shipped  by  way  of  Smith's  River.  The  aalns"'- 
fisheries  average  G,000  cases,  and  500  barrels  per  year. 

Estimate  of  cost  of  training- wall : 

Length  of  wall,  1,000  feet ;  width  on  top,  10  feet ;  mean  width,  85  feet ;  meaabei{;h^ 
15  feet.  Stone  in  place :  weight,  16  pounds  per  cubic  foot,  and  allowing  for  voids  ooe- 
third,  68,000  tons,  at  $1.50  per  ton,  $102,000.  A  ledge  of  rock  about  100  feet  in  beigt;. 
is  a  vailable  within  a  distance  of  2,000  feet  to  obtain  the  rock  for  the  training-va- 
in suitable  dimensions. 
Very  respectfully, 

A.   BOSCHKK, 

Asaiatant  £nffi»«r. 
Capt.  A.  H.  Paysox, 

Corjys  of  Engineers. 


SUPPLEMENTARY  REPORT  OF  CAPTAIN  A.  H.  PAYSON,  CORPS  OP  B50I- 

NEERS. 

United  States  Engineer  Office, 

San  FranciscOy  Gal.j  June  11, 1S8I. 

General  :  Under  date  of  January  7, 1887, 1  submitted  to  the  De- 
partment a  report  on  the  proposed  improvement  of  the  mouth  of  Smith  > 
Eiver,  California. 

This  report  has  caused  much  hostile  feeling  in  the  commnnitj  iote^* 
ested  in  having  work  done  at  this  point,  and  I  am  now  in  receipt  rf* 
letter  from  a  Mr.  O.  V.  Wallace,  which  calls  attention  to  certain  ina*^' 
racies  in  my  report,  of  which  letter  it  seems  only  just  to  forward  the  in- 
closed copy  for  file  with  the  papers  in  the  case. 
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lie  inaccuracies  referred  to  are  in  the  length  of  the  stream  itself,  the 
th  on  the  bar,  and  the  distance  from  the  principal  settlement  in  the 
ey  to  Crescent  City  Boadstead. 

.^  regards  thedepth  on  the  bar,  it  is  shown  on  the  Coast  Survey  chart 
k  feet,  and  it  is  merely  an  opinion  whether  it  is  ever  less  than  this ; 
that  in  my  report  it  would  have  been  better  to  have  given  the  mini- 
m  depth  as  4  feet  instead  of  3  feet  to  4  feet,  as  stated. 
i^he  length  of  the  stream  I  quoted  from  the  report  of  the  assistant 
;ineer  who  made  the  examination,  and  who,  it  seems,  did  not  include 
s  lengths  of  the  three  forks  which  unite  to  form  the  main  river. 
Che  distance  from  Smith  Eiver  to  Crescent  City — given  in  my  report 
8  miles — is  really  16  miles,  an  error  of  my  own  which  I  regret,  because, 
connection  with  the  rest  of  the  report,  it  has  been  interpreted,  per- 
ps  not  unnaturally,  as  evidence  of  a  bias  on  my  part  in  favor  of  Cres- 
Dt  City  and  against  Smith's  Eiv^r. 

The  inconveniences  of  Crescent  City  Eoadstead  as  a  shipping  point 
id  the  onerous  charges  of  the  whturf  company  are  not  overstated  in 
r.  Wallace's  letter ;  and  there  is  no  doubt  that  the  development  of 
e  Smith's  River  country  will  be  hampered  as  long  as  Crescent  City 
to  be  depended  upon  as  an  outlet. 

But  the  main  points  in  my  report  of  January  7, 1887,  were  that  the 
>n8truction  of  the  proposed  wall  inside  the  mouth  of  Smith's  River 
ould  require  to  be  sui)plemented  by  costly  works  to  seaward  for  con- 
t>l  of  the  shoal  and  shifting  bar  channel  before  any  substantial  im- 
rovement  could  be  had,  and  that,  in  my  opinion,  the  expenditures 
ecessary  to  that  end  were  not  now  justifiable;  and  on  these  points  I 
m  not  able  to  modify  my  originally  expressed  opinion. 

I  do  not  think,  further,  that  it  would  be  safe  to  expect  to  complete 
be  inside  wall  for  a  less  sum  tiian  that  named  in  my  original  estimate. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engbieera. 

The  Chief  of  Engineers,  U.  S.  A. 


letter  of  mr.  o.  v.  wallace. 

Smith's  River,  Cal,, 

May  10, 1887. 

Dear  Sir:  Farsuant  to  our  mutaal  andorstanding  while  in  your  office  at  San  Fran- 
naco  Ibeg  leave  to  submit  to  your  notice  and  consideration  the  <^  memorial''  that  we 
forwarded  to  Confess  asking  Government  aid  for  the  improvement  of  the  mouth  of 
Smith's  River,  ana  ask  your  indulgence  while  I  briefly  review  some  of  the  points  of 
^onr  adverse  report  thereon  and  note  the  exceptions  we  have  taken  thereto* 

Tott  say:  *' Smith's  River  is  25  miles  long."  The  North  Fork  is  22  miles  long,  the 
Bonth  Forkis24  miles,  and  the  Middle  Fork  is  12  miles  long,  and  these  brauches  unit- 
ing form  the  river  proper,  which  i  9  thus  25  miles  long.  You  place  the  depth  of  water 
on  the  outside  bar  in  the  summer-time  at  ''from  3  to  4  feet,"  while  the  shallowest 
measurement  of  which  we  have  any  record  places  the  depth  at  4  feet. 

Besides,  of  all  the  vessels  that  have  ever  entered  and  departed  from  the  mouth  of 
the  river  not  one  has  ever  found  the  bar  too  shallow ;  in  fact,  we  have  never  had  the 
slightest  decree  of  trouble  arising  from  the  bar. 

The  trouble  is  within  the  mouth  of  the  river,  where  the  sea  has  driven  the  current 
haek  over  a  rocky  bed  that  cannot  wash  out,  nor  the  channel  be  otherwise  deepened 
(save  at  an  enormous  expense),  and  is  thus  rendered  unnavigable. 

What  we  ask  is  that  the  proposed  training- wall  be  constructed  so  as  to  drive  the 
sea  back  and  restore  the  bed  of  the  river  to  its  original  condition,  in  its  natural  ohan- 
nel.  It  was  in  that  condition  and  channel  for  a  number  of  ^ears,  and  while  so  there 
was  an  abandaut  depth  of  water,  and  while  in  such  condition  sailing-vessels  sailed 
in  and  ont  of  the  mouth  without  other  aid  with  perfect  impunity. 
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Do  not  these  facts,  then,  saccessfdlly  and  effeetoally  dUpoae  of  the  ar^meat  againtt 
the  coDi»troctioo  of  the  proposed  trainiDg-wall  as  far  as  the  oatsid^  bar  is  eooeeniedf 
And  there  remains  only  its  estimated  cost,  which  may  be  greatly  redaced  in  rSevof 
the  fact  that  not  over  one-third  of  its  length  is  exposed  to  the  action  of  the  tea. 
Therefore  we  simply  ask  a  restoration  of  that  condition,  which  it  is  admitted  ikt 
proposed  wall  will  effect. 

Yoar  report  places  the  distance  from  Crescent  City  Wharf  to  the  principal  settfe- 
ment  of  Smitb*s  River  at  abont  8  miles,  while  the  actual  distance  is  just  dooble  that 
iignre — 16  miles.  Yon  sum  np :  "  It  is  believed  the  cost  of  sach  works  wonld  not  bow 
be  justified  by  the  interests  served." 

In  rebuttal  we  would  res{)ectfully  ask  yoar  carefnl  perosal  of  the  aceompanyiag 
statistics,  and  also  the  memorial  inviting  yonr  particular  attention  to  its  introduc- 
tory, the  Kcope  of  country  represented  by  the  petitioners,  the  affidavits  and  the  letter 
of  transmittal,  the  press  comments,  the  supplemental  memorial  of  masters  and  owncs 
of  vessels,  and  especially  the  supplemental  memorial  of  the  principal  bosineM  fiiBf 
of  San  Francisco,  under  their  own  signatures. 

You  are  already  aware  of  the  fact  that  there  is  no  harbor  between  Humboldt  Bay 
and  Port  Orford,  a  distance  of  hundreds  of  miles,  the  Crescent  City  landing  bexB« 
neither  sate  nor  reliable,  vessels  lying  at  the  wharf  being  compelled  to  put  to  sea  in 
ca.se  of  storm  or  even  a  rough  sea  mnning.  No  longer  ago  than  the  7th  instant  the 
schooner  Wing  and  Wing  was  loosed  from  her  moorings  and  driven  ashore  at  that  pliMf 
where  she  now  lies  on  the  beach.  At  the  same  date  the  steamer  Creaeent  dig  made 
her  appearance,  but  put  to  sea  again  without  so  much  as  landing  her  passengers,  wko 
were  compelled  to  remain  on  board  till  yesterday,  when  they  were  linally  landed,  aod 
the  sioainer,  without  discharging  her  freight,  or  any  portion  of  it,  immediately  pat  to 
sea  a^ain,  where  she  is  now  cruising  about,  awaiting  a  favorable  chance  to  come  to 
the  wharf;  and  this  is  not  an  exceptional  instance,  but  has  been  repeated  time  aod 
again,  especially  during  the  winter  season,  sometimes  lying  out  a  week  or  more. 

Do  you  thiuk  the  outlook  for  our  intercourse  and  traffic  with  the  outside  world  verr 
encouraging  in  the  face  of  these  facts,  even  should  the  '* broad-gauge  railroad'*  this 
you  allude  to  in  yonr  report  as  the  sovereign  panacea  for  our  pent-up  longings  be  ex- 
tended across  the  river  and  into  our  Taliey  f 

Besides,  the  Crescent  City  Wharf  monopoly  has  always  compelled  shippers  to  psr 
a  heavy  tribute,  the  wharf  charges  beiu^  exorbitant,  in  some  instances  greater  than 
the  cost  of  traosportation  of  the  article  by  steamer  the  entire  distance  from  Sin 
Francisco;  so  even  in  the  event  of  the  completion  of  said  railroad  the  situation, sa 
far  as  shipping  facilities  are  concerned,  will  be  but  little  improvecL 

We  ask  a  careful  consideration  of  these  facts,  and  trust  they  may  be  potent  enoQj^ 
to  induce  you  to  recede  from  the  advei'se  opinion  you  have  hold  in  reference  to  tbe 
proposed  ^*'  Smith's  River  improvement,"  and  pray  that  you  may  see  fit  to  so  corrector 
modify  your  report  as  to  render  it  favorable  instead  of  unfavorable,  and  that  vsiaaT 
obtain  what  we  so  much  stand  in  need  of — a  good,  permanent,  and  reliable  shipping 
point  ri^ht  at  our  own  doors,  and  which  has  been  aptly  and  correctly  charaetemcd 
by  Mr.  Boschke  as  ''the  natnral  outlet  for  this  section  of  country." 

Begging  pardon  for  intrudiug  to  such  an  extent  on  your  time  and  patience,  and 
asking  at  your  hands  a  careful  consideration  of  the  merits  of  the  case,  and  tbatpn 
will  preserve  and  return  the  inclosures  at  your  convenience  (either  direct  or  tbrosfli 
Mr.  Deming),  and  that  I  may  have  the  pleasure  of  receiving  at  an  early  date  a  favor- 
able reply, 

I  subscribe  mvself,  y.ours,  truly, 

O.  V.  Wallack. 

Captain  Paysos", 

Corp*  of  Engineers, 


SS  8. 

preliminary  examination  of  crescent  city  harbor,  califobifa 
with  a  view  to  a  sea-wall  from  battery  poinl'  to  flat  rock. 

United  States  Engineer  Office, 
San  FranciscOj  CaLj  January  19, 1887. 

General  :  In  compliance  with  instructions  contained  in  the  Depart- 
ment's letter  of  October  28,  1886, 1  have  the  honor  to  report  as  follows 
concerning  Crescent  City  Harbor,  California,  with  view  to  a  sea-wall  froB 
Battery  Point  to  Flat  Bock. 

Flat  Rock  lies  abont  1,000  feet  from  the  mainland  at  Battery  Poin^ 
and  in  about  2  fathoms  at  low  water.    Between  the  point  and  the  toA 
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a  reef  which  goes  almost  bare  at  low  watei',  and  which  formed  the 
pport  of  the  old  wharf,  now  carried  away. 

Al.  new  wharf  has  been  built  to  the  north  and  east  of  the  old  one,  as 
proxioiately  shown  on  the  chart  herewith ;  and  should  the  sea  be 
evented  by  a  wall  from  breaking  across  the  reef  between  the  point 
d  Flat  Bock,  some  additional  protection  would  doubtless  be  given  the 
w  "wharf. 

Owing  to  the  slight  depth  of  water  in  which  the  wall  as  contemplated 
the  act  would  have  its  outer  end,  it  would  not  when  completed  ap- 
eciably  improve  the  shelter  now  naturally  afforded  to  the  anchorage, 
id  from  its  faulty  direction  it  would  be  useless  as  the  starting  point  of 
breakwater  designed  to  afford  a  radical  improvement  should  such  a 
easore  ultimately  be  decided  upon.  The  cost  of  the  work  would  be 
K>ut  $140,000,  but  for  the  reasons  above  given  I  should  recommend 
lat  if  any  work  be  undertaken  for  this  harbor  it  be  directed  to  the  con* 
raction  of  a  wall  between  the  Light-  House  Island  and  Steamboat  Eock. 
Qch  a  wall  would  give  in  itself  a  valuable  addition  to  the  existing 
lelter  and  form  part  of  any  general  plan  for  making  the  roadstead  se- 
cure in  all  weathers  for  a  small  number  of  vessels. 

The  cost  would  be  in  the  neighborhood  of  $1,500,000  for  the  wall  car- 
ied  to  Steamboat  Eock,  and  this  would  probably  make  it  safe  for  one  or 
wo  small  vessels  to  lie  in  the  roadstead  in  all  weathers  at  properly 
ud  x)ermanent  moorings.  The  commerce  benefited  would  be  local 
nly,  for  reasons  fully  set  forth  in  the  report  of  the  Board  of  Engineers 
>n  Harbors  of  Eefuge  (Eeport  of  Chief  of  Engineers,  1881),  showing  the 
infitness  of  Orescent  City  Harbor  for  a  general  refuge  for  Pacific-coast 
iommerce. 

Admitting  that  the  local  commerce  is  important  enough  to  justify 
K>me  expenditures  for  its  better  protection,  I  am  not  prepared  to  be- 
ieve  that  a  work  of  such  magnitude  as  will  alone  effect  a  material  im- 
provement is  now  warranted  by  the  circumstances  of  the  case. 

Sufftcient  data  is  already  available  for  a  detailed  project  without  fur- 
ther survey  or  examination. 

This  report  has  been  withheld  in  the  hope  of  procuring  detailed 
statisticsof  the  last  year's  business  of  Crescent  City  Harbor,  for  which 
repeated  application  has  been  made  since  early  last  December.  These 
statistics  have  not  yet  been  received,  so  I  deem  it  best  to  forward  my 
report  without  them  and  furnish  them  later  should  they  be  obtained. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Patson, 
Captain  of  Ungineers. 

The  Chief  of  Engineers,  XJ.  S.  A. 


STATISTICS  OF  TRADE  FOR  NINE  MONTHS  ENDING  DECEMBER  31,    1886. 

Lumber feet..  16,895,000 

Aworted  merchandise : 

Up tons..  3,500 

Down do...  1,529 

PaaBengersby  one  steamer: 

Up 653 

Down 543 

Passengers  were  also  carried  by  schooners  and  by  two  other  steamers  which  visit 
the  port,  Dnt  no  aconrate  account  conld  be  obtained  as  to  the  nnmber. 

Daring  several  years  preceding,  the  last  shipments  of  chrome  have  averaged  3,000 
tons  per  year,  bat  the  discovery  of  other  mines  in  soathern  California  have  for  the 
present  suspended  the  business. 
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ROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND 
ASHINOTON  TERRITORY;  OF  THE  ENTRANCES  TO  COOS  AND  YA- 
JINA  BAYS;  OF  MOUTH  OF  COQUILLE  RIVER  AND  OF  UMPQUA  RIVER, 
SEGON ;  AND  OF  CERTAIN  RIVERS  EMPTYING  INTO  PUGET  SOUND 
.^D  GRAY'S  HARBOR,  WASHINGTON  TERRITORY;  CONSTRUCTION  OF 
iSCADES  CANAL,  COLUMBIA  RIVER;  WATER-GAUGES  ON  COLUMBIA 
rVER. 


POBT  OF  CAPTAIN  CHARLES  F,  POWELL,  CORPS  OF  ENGINEERS,  OF- 
'IC£B  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1«87, 
7ITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


Month  of  the  Coqiiille  River,  Oregon. 
Entrance  to  Coos  Bay,  Oregon. 
Umpqna  River,  Oregon. 
Entrance  to  Yaqaina  Bay,  Oregon. 
.  Month  of  tbe  Columbia  River,  Ore- 
gon and  WaHbingtou  Territory. 
.  Constvnction  of  caual  at  the  Cascades, 
Columbia  River,  Oregon  aud  Wash- 
ington Territory. 


7.  Chehalis   River,   Washington  Terri- 

tory. 

8.  Skagit,     Steilaquauiisb,     Noutsack, 

Snohomish,  and  Snoqualmie  rivers, 
Washington  Territory. 

9.  Gauging  waters  oftheCohimbia  River 

and   principal  tributaries,  Oregon 
and  Washington  Territory. 


EXAMINATIONS  AND  SURVEYS. 

.  Snislaw  River  and  Bar,  Oregon.  |  12.  Coquille  River  between  Coquille  City 

..  Nehalem  Bay  and  Bar,  Oregon.  and  Myrtle  Point,  Oregon. 

13.  Umpqua  River,  Oregon. 


United  States  Engineer  Office, 

Portland^  Oregon^  August  1, 1887. 

Sm :  I  have  the  honor  to  senii  herewith  annual  reports  upon  river 
nd  harbor  improvements  uncjer  my  charge  for  the  year  ending  June 
t>,  1887. 

On  the  9th  of  October,  1886,  the  charge  of  improving  the  Cohimbia 
Mver  at  the  Cascades  was  transferred  to  me  by  Maj.  W.  A.  Jones, 
'orps  of  Engineers. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Ungineers, 

The  Ohief  of  Engineers,  U.  S.  A. 

2457 
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TT  I. 

IMPROVEMFJS'T  OF  THE  MOUTH  OF  THE  COQUILLE  RIVER,  OREGON. 

The  plan  is  to  balld  a  half  tide  jetty  or  deflectiug  dike,  aboat  3,400 
feet  long,  from  the  left  bank,  inside  of  the  old  mouth,  directed  aboat 
magnetic  west  and  passing  800  feet  soatli  of  Backliff  Rock,  for  affording 
a  channel  to  the  sea  through  the  former  north  cape  and  10  feet  deep 
at  mean  lower  low  water.  The  mean  rise  of  tide  above  the  reference 
plane  is  4  feet.  The  original  estimate  of  cost  is  (164,200.  The  amoast 
expended  on  the  project  is  $37,989.35. 

Jetty  extension,  under  the  appropriation  of  1884,  was  closed  iu  April, 
1885.    The  structure  built  to  that  time  is  1,523  feet  long. 

The  old  channel  was  long,  tortuous,  shoal,  and  rendered  extremely 
dangerous  by  numerous  rocks.  Captain  Floyd,  of  the  bar  tug,  states  that 
he  used  23  buoys  to  mark  submerged  rocks  inside  of  the  old  entrance: 
exposed  rocks  existed  both  inside  and  outside  of  the  entrance. 

The  channel  projected  by  the  improvement  was  opened  four  years 
ago,  or  two  years  after  the  jetty  was  begun,  and  has  since  been  main- 
tained with  but  little  variation  in  position  and  depth.  This  channel  ]£ 
short,  direct,  free  from  dangerous  rocks,  and  6  feet  deep  at  low  tide,  or 
about  double  the  former  depth. 

From  September  to  December,  1886,  under  the  appropriation  for  that 
year,  eleven  compartments  of  outer  close  piling,  previously  left  incom- 
plete, were  strengthened  by  framing  and  screw-bolting  8  by  8  inch  tim- 
bers to  the  walls;  1,040  feet  of  tramway  on  bents  were  built  to  a  qoarry 
rock,  and  about  5,000  cubic  yards  of  stone  quarried  and  placed  in  the 
compartments  to  compensate  for  settlement,  or  placed  at  the  foot  of 
the  bents  of  the  quarry  tramway.  The  drilling  of  the  rock  awash  near 
the  new  channel  and  abreast  of  the  middle  part  of  the  jetty  was  con- 
tinued, twelve  holes  'now  having  been  sunk  of  an  aggregate  length  of 
120  feet.  A  high  deposit  formed  around  the  rock,  so  its  blasting  wbs 
deferred  until  it  might  be  again  uncovered. 

Operations  were  resumed  in  May.  The  quarry  was  cleared ;  a  boom 
for  piles  built  at  the  outlet  of  the  lagoon  near  the  jetty,  and  an  elevated 
track  therefrom,  605  feet,  over  the  old  jetty,  to  the  shore  end  of  the 
close-piled  work ;  also  a  stora^je  platform,  16  feet  by  45  feet,  and  an 
incline  pile-way  40  feet  at  the  boom ;  the  pile-driving  car  was  set  up 
with  new  trucks,  gins,  and  engine,  and  a  jetty  advance  of  103  feet,  wdl 
ballasted  with  stone,  secured  bj'  the  end  of  June.  This  makes  the 
work  to  that  time  1,626  feet  long.  The  close-piled  walls  of  the  nee 
structure  are  7.5  feet  apart  between  their  middle  lines,  instead  of  6  feet, 
and  the  cross-walls  60  feet,  instead  of  20  feet  as  in  the  former  piled 
jetty,  whose  construction  is  described  in  the  report  for  1885. 

The  work  is  being  pushed  out  as  far  as  practicable  and  some  perish- 
able material  used,  on  account  of  an  urgency  for  channel  improvement, 
to  the  temporary  prejudice  of  the  profile  of  full  strength.  There  i5 
need  of  the  full  depth  intended  by  the  plan. 

The  jetty  should  be  extended  to  the  projected  length  and  then  made 
permanent  by  heavy  ballast  and  riprap ;  a  short  jetty  on  the  north  side 
is  also  required.  The  amount  estimated  for  next  year  is  for  applica- 
tion to  these  ends. 

The  satisfactory  improvement  effected  at  the  mouth  of  the  CoqaiH« 
River  has  been  of  benefit  to  the  traffic  of  the  valley  and  tribatary  const 
by  materially  reducing  vessel  insurance  rates  and  freight  charges. 
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>eriiilen<leat  E.  S.  Littlefleld  has  continued  on  this  work,  and  given 
»od  services  to  its  successful  prosecution. 

APPROPRIATIONS. 

ily  14,  1880 $10,000.00 

aguBt  2,  1882 10.000.00 

aiy  5,1884 * 10,000.00 

agiist  5,  1886 20,000.00 

Total , 50,000.00 

Money  statement 

I,  1886,  amount  available $197.87 

lit  appropriated  by  act  approved  August  5,  1886 20, 000. 00 

20,197.87 
1,  1887,  amount  expended  duriug  tiscal  year,  exclusive 

labilities  outstanding  July  1,  le^6 $10,119.94 

1,  1887,  outstanding  liabilities 3,397.53 

13,517.47 

1,  18?^7,  amount  available 6,680.40 

lount  (estimated)  required  for  completion  of  existing  project 114, 000. 00 

lonnt  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1889    75, 000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
darbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

16  mooth  of  the  Coquille  River  Is  in  the  collection  district  of  southern  Oregon, 
nre  City,  on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape 
ro,  12  miles  northward. 

oe  principal  industry  of  the  valley  is  lumbering ;  the  timber  is  a  good  quality  of 
white  cedar,  spruce,  ash,  and  myrtle.  A  fleet  of  schooners  carries  the  product  to 
Francisco,  and  brings  back  supplies.  There  is  some  vessel-building  on  the  river. 
i  upper  part  of  the  valley  is  agricultural.  The  dairy  and  grazing  region,  half 
f  south  to  Port  Orford,  finds  an  outlet  at  the  mouth  of  the  Coquille.  Coasters  as- 
d  to  Coquille  City,  i^8  miles,  and  the  river  is  navigated  by  light- draught  vessels 
niles  further. 

aptain  I.  Parker;,  of  the  Coquille  Mill  and  Tug  Company,  wrote  January,  1887,  that 
efore  any  improvements  had  been  made  by  the  Government,  and  up  to  that  time, 
paid  from  $9  to  $11  per  M  on  out  cargoes  of  lumber,  and  from  $7  to  $10  per  ton 
igbt  on  merchandise  i)ronght  in  the  river. 

'At  that  time  the  only  vessels  that  could  safely  navigate  the  bar  were  of  not  over 
^,000  capacity,  and  often  would  be  bar-bound  f^om  ntteen  to  sixty  days  for  want 
lepth  of  water  on  the  bar.    These  vessels  did  not  draw  over  7  feet  when  loaded. 
'Since  our  bar  has  been  improved  we  have  vessels  running  successfully,  carrying 
t  from  180,000  to  215,000,  drawing  np  to  8  feet  8  inches. 

'The  present  rates  on  lumber  are  $4.75  per  thousand,  and  about  an  average  of  $3  on 
Tchandise  per  ton.  We  have  paid  no  insurance  on  anything  since  the  channel 
er  the  bar  has  been  straight  out.  I  believe  those  that  do  insure  pay  about  60  per 
at.  of  what  was  formerly  paid. 

'  The  interest  on  money  invested  in  vessels  and  through  quicker  dispatch  has  been 
dnced  one-half  by  the  improvements." 

Similar  statements  were  made  by  R.  H.  Rosa,  esq.,  Averill  &  Dyer,  merchants,  and 
hers. 

The  following,  furnished  by  Mr.  Zachry  T.  Siglin,  deputy  collector,  refer  to  the 
Miuille  River,  and  are  for  the  year  ending  June  30,  1887 : 

Yalae  of  domestic  imports,  $210,000  ;  exports,  $391,000  ;  coastwise  arrivals,  33  ; 
earances,  34;  registered  tonnage,  6,734.55  tons;  new  vessel  on  ways,  1;  estimated 
nnage,  9  tons. 
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Beoard  of  bar  crosnngB, 
[Compiled  from  monthly  veaael  reporto.  Eof^inoer  Office.] 
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T   T   2. 


IMPROVEMENT  OF  THE  ENTRANCE  TO  COOS  BAY,  OREGON. 


The  plan  is  to  baild  a  half-tide  jetty  or  deflecting  dike  aboat  2^460 
feet  long  from  near  Fossil  Point,  inside  of  the  entrance,  on  a  slightly 
curved  line  towards  Coos  Head,  exterior  to  the  entrance,  for  affimiing 
a  direct  channel  of  14  feet  depth  at  mean  low  water,  and  one  less  ex- 
posed to  heavy  seas  and  of  easier  access  under  storm  winds  than  tlM 
ordinary  natural  channel.    The  mean  rise  of  tide  is  5.6  feet. 

The  total  appropriation  is  $163,750.  The  amount  expended  on  the 
present  plan  is  $132,101.69.    The  original  estimate  of  cost  is  $600,006. 

Jetty  work  was  last  closed,  from  want  of  sufficient  funds,  in  Decem- 
ber, 1884.  This  structure,  built  as  described  in  the  previous  report, 
measures,  from  about  high-tide  line  to  the  foot  of  the  end  slope,  1,82^ 
feet. 

The  approved  project  for  applying  the  appropriation  of  1886,  $33,7501 
consisted  principally  in  quarry  operations,  retaining  $31,000  until  its 
use  might  appear  judicious.  The  appropriation  recommended,  $160,000, 
was  for  continuing  the  jetty  by  working  from  land  and  for  expense  of 
dump-scows,  tug  hire,  and  laying  a  foundation  course  in  advance.  The 
small  amount  appropriated  did  not  warrant  the  application  of  both  tbe» 
methods  of  work. 

The  quarry  operations  were  conducted  last  winter;  they  consisted  in 
considerable  betterments  to  the  water  supply,  in  sluiciug  the  material 
overlying  the  rock,  and  in  clearing  the  quarry  for  advantageous  o^ 
when  adequate  funds  should  be  provided.  Sufficient  stone  is  now  oqd- 
veniently  exposed  for  such  use. 

Subsequently  a  proposition,  not  yet  acted  upon,  was  submitted  for 
applying  the  remainder  of  the  present  appropriation.  I  insert  an  ex- 
tract from  this  project,  since  it  describes  the  condition  of  the  jetty  and 
gives  its  history: 

The  sea  end  of  the  work,  as  shown  on  the  ohart  acoompanying  the  approved  V^f^ 
of  a  Board  of  Engineers,  1879,  for  applying  the  first  appropriation,  is  aboat  9U0  net 
distant  from  the  end  of  the  present  Jetty. 

The  statement  of  the  projected  lensth  of  2,400  feet  is  derived  from  the  Animsl  Bc- 
port  of  Chief  of  Engineers,  1881,  which  says  that  it  is  expected  a  forther  extenson 
of  1,000  feet  will  maintain  a  depth  of  19  feet  at  high  water,  and  that  the  appnypn'i- 
tion  asked  for  is  to  make  part  of  that  extension.  Of  this  extension  of  1,000  M 
abont  600  feet  remain  to  be  bnilt.  It  is  not  probable  that  the  balance  proposed  V 
to  be  applied  will  build  a  bottom  coarse  of  the  cross-section  named  of  over  400  ii^ 
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spt  tlie  first  section  of  tbe  prescDt  jetty,  which  isof  tiiubrr  cribs  ballasted  with 
'the  method  of  coDStrnction  has  been  to  make  au  enrockmeut  by  dumping  stone 
tn  elevated  tramway  over  the  jetty.  The  stone  for  tbe  enrockmeut  was  con- 
i.tly  quarried  at  the  land  end  of  the  jetty,  but  the  piling  of  the  tramway  was 
tXeA  to  considerable  damage  by  sea  and  drift  daring  winter  and  by  the  teredo; 
ot-withstanding  that  the  dump  was  kept  as  low  as  practicable,  extensive  scour 
red  ahead  of  the  work. 

rting  from  about  the  high-tide  line  the  top  of  the  jetty  inclines  to  low  water 
distance  of  700  feet;  then  is  nearly  level,  averaging  a  low-water  depth  of 
f  2  f«M;t,  and  then  inclining  again  to  a  low-water  depth  of  13  feet  at  a  distance 
5  feer,  beyond  which  is  the  end  slope  of  the  enrockmeut.  The  foot  of  the  slope 
LO  fathoms ;  ahead  the  water  is  deeper  bj*  2  to  4  fathoms ;  then  the  bottom  shoals 
3  north  cape  about  1,000  feet  from  the  jetty  measured  on  its  prolongation. 
L5  jetty's  intended  work  is  to  deflect  the  outflow  in  a  manner  to  oppose  a  per- 
xt  j^rowth  of  the  north  spit  and  to  project  the  ebb  normally  against  the  bar  and 
t;  the  channel  into  the  outer  harbor,  where  the  seas  are  not  so  heavy  and  the 
X  Tvinds  are  fair  and  leading  into  the  bay. 

'the  natural  condition  of  the  entrance  the  outflow,  following  the  east  side  of  the 
r  bay  to  tbe  mouth  of  tbe  south  slough,  was  forced  to  double  on  itself  in  round- 
lie  north  spit,  then  to  make  a  long  run  north  near  the  west  face  of  the  north  spit 
aorth  cape,  finally  escaping  northwesterly  to  the  sea,  where  the  crossing  was  op- 
cl  to  the  heavy  swells  and  in  a  direction  which  made  the  storm  winds  unfavor- 

• 

ke  causes  of  this  channel  condition  were  the  southern  growth  of  the  north  sands, 
Bontij^nration  of  the  northeast  face  of  Coos  Head,  and  the  westerly  seas, 
pon  the  first  considerable  jetty  constrnction  erosion  of  the  north  spit  was  plain. 
tr  the  first  winter  the  north  bar  channel  had  moved  south  about  one-half  towards 
intended  position ;  at  no  time  has  it  gone  back  to  the  north,  although  it  has 
ted  back  and  forth  a  little  and  changed  depths  somewhat.  Commencing  in  Oc- 
»r,  18c^5,  the  improvement  has  been  more  decided,  both  in  degree  and  apparent 
manency. 

Ey  views  on  the  conditions  at  Coos  Bay,  together  with  statements  of  the  channel 
^rovement  eflected,  are  more  fully  given  in  the  last  annual  report, 
b  appears  to  me  that  the  theory  of  the  plan  of  improvement  is  good.  The  result 
:ar  is  certainly  beneficial,  but  I  judge  that  the  full  improvement  of  which  the  en- 
Dceis  capable  by  the  present  plan  will  not  be  attained  until  the  outflow  is  de- 
rted  so  that  it  will  not  cross  the  jetty  alignment.  I  do  not  see  that  one  can  tell 
at  length  of  jetty  will  just  secure  this,  nor  any  fixed  degree  of  channel  improve- 
nt.  Channel  depths  since  October,  1885,  have  ranged  from  12  to  16  feet  at  low 
iter.  The  depth  actually  required  by  present  Coos  Bay  vessels  is  a  sure  14  feet  at 
?  water,  and  a  further  improved  channel  location  is  important. 
Che  expense  incurred  by  the  building  of  the  last  section  of  the  enrockmeut,  72 
(t,  was  $417  per  foot ;  about  50  per  cent,  should  be  added  to  bring  the  crest  of  this 
rt  to  half  tide.  At  the  resulting  rate  the  600  feet  remaining  of  the  projected  length, 
;ether  with  the  probable  cost  of  raising  the  present  jetty,  comes  so  near  the  estimate 
r  completion  of  the  present  project  borne  in  money  statements  of  antfual  reports  of 
te  years,  and  now  $436,250,  that  I  do  not  see  any  need  of  changing  that  estimate. 
The  proper  way  to  execute  the  work  is  to  keep  a  foundation  course  in  advance  300 
400  feet  long  and  follow  it  by  a  low  dump  from  land ;  and  then  wherever  the  jetty 
fall  height  terminates  to  raise  the  advanced  part  so  that  its  top  will  incline  from 
w  ^ater  at  the  rear  end  to  near  the  bottom  at  the  sea  end. 

The  jetty  work  can  now  be  advantageously  completed  in  two  years, 
he  estimate  for  next  year,  $220,000,  is  for  the  advanced  foundation 
>arse,  to  follow  it  by  a  low  dump  from  land  and  to  bring  the  present 
art  to  low  tide.  In  the  following  year  the  whole  length  should  be 
ompleted  and  the  top  and  exposed  side  of  the  work  faced  with  larger 
nd  harder  stone  than  now  used. 

ATPROPRIATIONS. 

LCtof  March3,  1879 $40,000 

Lctof  MarchS,  1881 30.000 

let  of  Auffust  2,  1882 : 30,000 

Ut  of  July  5, 1884 30,000 

Utof  AagQstS,  1886 33,750 

Total 163,750 
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Money  statement 

Jaly  I,  1886,  amoant  available 

Amount  received  by  transfer  of  property  to  other  improyements 563^  50 

Amoant  appropriated  by  act  approved  Angast  5, 1886 • 33, 7o0. 00 

34, 871. 73 
Jaly  1,  1887,  amoant  expended  during  fiscal  year,  exdoBiye  of 

liabiUties  outstanding  July  1, 1886 «3,842.44 

July  1,  1887,  outstanding  liabilities 118.89 

3,96L33 

July  1, 1887,  amount  available 30, 910.  Hi 

{Amoant  (estimated)  required  for  completion  of  existing  project 436, 250.  QU 
Amoant  that  can  be  protitably  expended  in  fiscal  year  enaing  Jane  30, 18d9  220, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMEKCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  on  the 
bay,  is  tbe  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  on  the  soaU 
sid*)  and  west  of  the  entrance. 

The  following  refer  to  the  year  ending  Jane  30,  1887,  and  were  famished  by  Zachry 
T.  Siglin,  deputy  collector: 

Value  of  domestic  imports,  $152,'<c30;  exports,  $550,890;  coastwise  arrivals,  186; 
clearances,  190;  registered  tonnage,  123,847.26  tons;  new  vessels  bailt,  4;  registered 
tonnage,  270.14  tons;  new  vessels  on  ways,  1;  registered  tonnage  (estimated),  115 
tons. 

Dnring  the  last  four  and  a  half  years  the  improvement  has  afforded  a  straighter  and 
more  stable  channel  than  formerly  existed,  and  during  the  last  twenty-one  months* 
deeper  channel,  and  one  partly  protected  from  the  heaviest  seas.  These  results  have 
decreased  bar  detentions  and  permitted  vessels  to  make  more  trips  and  to  load  to  faller 
capacity,  and  have  also  permitted  the  sailing  vessels  to  add  Oinches  of  shoe,  iocreM- 
ing  their  actual  draught  by  that  amount. 

The  principal  shipments,  and  which  are  made  to  San  Francisco,  arc  lamber,  coal, 
and  wooden  manufactures;  salmon,  furs,  barks,  potatoes,  and  other  articles  are  alw 
shipped.  General  merchandise  and  supplies  are  brought  by  the  vessels  on  their  reton 
trips. 

The  vessels  loaded  draw  from  12  to  14  feet.  The  coal  trade  competes  with  that  of 
Puget  Sound,  whose  vessels  draw  18  feet  or  more.  Tbe  lumber  trade  also  contends 
against  that  of  the  Sound  and  other  coast  places,  some  larger  and  some  smaller  thai 
Coos  Bay. 

The  collector  of  customs  of  the  Coos  Bay  district  writes,  January,  1887,  that  '*  tbe 
result  of  the  jetty  so  far  has  been  a  marked  redaction  in  freight  charges,  by  xedodDg 
time  of  transportation ;  also  a  reduction  of  insurance  risks  uy  rendering  navigatios 
safer. 

**By  the  reduction  of  freight  charges  there  has  been  a  saving  to  the  lumber  min- 
nfactiirers  of  Coos  Bay  during  the  last  year  $21,000,  this  amount  representing  a  r»> 
duction  of  $i  per  1,000  feet  of  lumber.  The  saving  to  the  owners  of  coal  mines  by 
reduced  freights  has  been  $36,000  during  same  period.  Other  industries  are  beoefittd 
in  like  proportion. 

'*  It  is  safe  to  predict  that  by  maintaining  a  good  harbor  on  Coos  Bay  ship-build- 
ing will  grow  to  be  one  of  its  leading  industries,  as  the  timber  of  tbe  section  and  ad- 
jacent to  the  bay  is  highly  adapted  for  ship-building  purposes.  Daring  the  year  IddS 
there  have  been  built  on  Coos  Bay  the  steamers  Cruiser,  !DraveUr,  AnUlope,  and  Bulektr 
Bayy  and  the  sailing  vessels  Alton  and  Sp^i^  aggregating  tonnage  31,6S4. 

*^  During  the  six  months  ending  December  31,  1886,  the  number  of  vessels  srriTcd 
at  Coos  Bay  have  been  110,  with  an  aggregate  tonnage  of  42,255.%,  clearance  107* 
aggregating  tonnage,  40,328.66." 

Mr.  O.  A.  Bennett,  of  Marshfield,  Oregon,  after  consulting  with  leading  bosioc^ 
men  of  that  place,  finds,  January,  1887,  as  resulting  since  the  jetty  commenced.  "(1) 
Freight  rates  between  this  port  (Coos  Bay)  and  San  Francisco  have  been  redoecd 
one-balf;  (2d)  towage  on  vessels  has  been  reduced  nearly  one-half,  mainly  doe  to 
the  fact  vessi'ls  take  heavier  cargoes  than  heretofore;  that  insurance  on  ve«eli  <• 
this  port  is  2  )>cr  cent,  loss  than  to  other  bar  harbors  on  the  coast,  and  that  sinoetto 
improveinout  has  ma»le  itself  felt  no  vessel  has  been  wrecked,  or  even  injnred,  whiW 
crossing  in  or  out  of  the  bay." 
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Bnperinteudent  of  the  Newport  coal  niiue,  Coos  Bay,  writes,  that  ''the  com- 
1  benefit  of  the  jetty  work  at  the  entrance  to  Coos  Bay  has  resnlted  iu  rediiu- 
^nsportation  charges  on  coal  from  85  to  ^2M0  per  ton. 

tamers  and  sailing  vessels  are  seldom,  if  ever,  detained,  and  the  steamers  ply 
ei^ularity,  thus  enabling  oar  company  to  keep  a  constant  supply  of  coal  in  Sun 
.SCO,  which  was  impossible  before. the  jetty  was  commenced.'' 
b.  G.  A.  Holt,  steam-ship  AragOf  states  that  *Hhe  cost  of  transportation  on  mer- 
ise,  coal,  and  all  freight  handled  by  steamers  plying  to  this  port  has,  within 
•at  year  (18d6)  been  reduced  50  per  cent. ;  the  tariff  on  passengers  33^  per  cent. 
>w  mnch,  if  any,  the  insurance  on  cargo  has  been  reduced  I  am  unable  to  state, 
I  tonnage  the  rate  is  as  low  as  at  any  port  on  the  coast.  The  steamer  Arago,  in- 
especially  for  this  trade,  is  insured  for  $110,000,  at  7  per  cent.,  as  against  10  and 
cent,  paid  by  tonnage  two  and  three  years  ago. 

>gaTding  reductions  of  interest,  I  should  place  it  at  50  per  cent.  These  figures 
entirely  to  the  steam-ship  business  at  this  port,  but  if  data  be  obtainable  firom 
iling  fleet,  I  think  it  woald  show  about  the  same  set  of  figures. 
>r  the  year  ending  January  6,  the  Arago  has  completed  4H  round  voyaged  be- 
I  Coos  Bay  and  San  Francisco,  against  an  average  of  :26  round -trip  voyages  made 
amers  before  the  bar  improvement.'' 


TT3. 
IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 

ae  plan  is  to  apply  the  balance  of  the  appropriation  o^f  the  act  of 
ch,  187 J,  in  rock  removal  at  five  reefs  near  and  below  Scottsbargh, 
bead  of  navigation,  for  a  channel  3  feet  deep  by  50  feet  wide,  at 
water,  with  a  view  to  aid  navigation  by  small  screw- vessels.  The 
mce  of  funds  was  $4,685.89;  the  amonnt  expended  thereof  is 
>71.85. 

he  controlling  natural  depth  on  the  reefs  was  I  foot  at  low  water. 
L885  four  of  the  reefs  had  beeu  drilled  and  blasted,  the  fifth  reef 
led,  and  the  channel  marked  by  range  stakes, 
he  work  of  removing  the  broken  rock  and  some  minor  operations 
•e  prosecuted  during  July  and  August,  1886,  by  a  party  under  the 
erintendence  of  Assistant-Engineer  J.  S.  Polhemus,  who  reported: 

'e  worked  at  Reef  1  thirteen  days,  and  removed  about  26  small  scow  loads,  which 

lould  think  would  average  8  tons  apiece.    After  the  work  we  loft  a  channel  on 

f  No.  1, 50  feet  wide,  with  a  controlling  depth  of  2  feet  at  zero  of  tide-gauge,  with 

ty  deeper  holes  formerly  occupied  by  large  pieces  of  stone. 

be  remaining  obstruction  to  a  3-foot  channel  consists  chiefly  of  a  bank  of  small 

pneuts  of  Htoue,  coarse  gravel,  and  sand,  perhaps  in  some  cases  covering  a  large 

ie. 

he  brokon  rock  on  Reef  No.  2  was  nearly  awash  at  zero  of  gauge  w^hon  we  com- 

iced  to  grapple,  some  pieces  even  projecting  above. 

Ight  scow  loads  were  removed,  and  some  large  pieces  dragged  into  deep  holes. 

he  cut  through  Reef  No.  2  was  left  with  a  controlling  depth  of  2  feet  iu  a  channel 

'eet  A\  ide  at  zero  of  gauge. 

ive  scow  loatls  were  taken  from  Reef  No.  3,  and  some  large  pieces  dragged  into 

per  water. 

'here  is  now  a  controlling  depth  in  50-foot  channel  of  2^  feet  at  zero  of  tide-gange. 

.  few  of  the  larger  pieces  on  Reef  4  were  broken  up  by  surface  blasting,  but  no 

DO  was  grappled  up. 

teef  5  was  not  blasted.    As  it  is  the  steamboat  can  pass  to  the  south  of  these  reefs 

;h  more  water  than  is  now  in  the  cuts  ou  the  lower  reefs. 

["he  Btcaui-drill  was  fitted  up  and  four  holes  drilled,  and  the  buoys,  prepared  last 

ir,  placed  on  the  south  edse  of  the  cuts  on  Reefs  1,2, 3,  and  4. 

The  saplinga  placed  to  mark  cuts  last  year  were  found  in  position. 

Iboot  200  pounds  of  powder  (No.  1)  was  used  in  surface  blasting,  and  three  large 

ces  of  rock  near  the  Scottsbnrgh  wharf  were  removed. 

Beef  No.  5  was  not  blasted,  as  funds  remaining  would  not  pay  for 
taring  the  cut,  and  merely  blasting  the  rock  would  have  made  more 
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of  an  obstruction  than  naturally  existed ;  the  reef  is  not  so  high  as  the 
other  reels  were  and  was  purposely  left  until  the  last. 

The  controlling  natural  depth  at  the  reefs  has  been  increased  1  foot 
This  part  improvement  permits  the  mail-tug  to  leave  Scottsbargh  about 
two  hours  earlier  on  flood  tide. 

The  work  of  removing  broken  rock  was  more  expensive  than  ex- 
pected. The  estimate  for  completing  the  present  project  has  been  in- 
creased accordinglj'. 

A  preliminary  examination  of  the  Umpqua  was  made  in  compliance 
with  the  act  of  August  5,  18SG,  and  a  report  submitted  Jannarj  31, 
1887.  It  was  therein  estimated  that  $30,000  are  required  for  con  traction 
works  at  two  bars,  removal  of  some  bowlders,  and  work  additional  to 
that  of  the  present  project  on  the  Scottsburgh  reefs,  in  order  to  affonl 
a  needed  4  feet  low-water  channel  below  Scottsburgh. 

APPROPRIATION. 

Act  March  3,  1871,  Umpqua  River,  Oregon |22,50a01 

Money  statement 

July  1,  1886,  amount  available *72flL.^ 

Amount  received  by  transfer  of  property  to  other  improvements 161 89 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886 9931.76 

July  1,  1^87,  outstanding  liabilities 44.99 

976.73 


(Amount  (estimated)  required  for  completion  of  existing  project 2,000.0d 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1839      :!,  OOD.  00 
Submitted  in  compliance  with  requirements  of  sections  *Z  of  river  and 
harbor  acts  of  18u6  and  18G7. 


COMMERCIAL  STATISTICS. 

I 

Umpqua  River  is  in  the  collection  district  of  southern  Oregon.  Empire  City,  wi 
Coos  Bay,  is  the  nearest  ])ort  of  entry.  The  nearest  light-house  is  at  Cape  An^. 
entrance  to  Coos  Bay,  about  2*2  miles  south. 

The  river  belovr  Scottsburgh  is  a  port  of  a  tri-weekly  mail-route  from  Drains  00 
the  Oregon  and  California  Railroad  to  the  lower  river  district,  and  by  the  coast  north 
to  the  lower  Siuslaw  country  and  south  to  the  Coos  Bay  region. 

The  wagon  road  from  Drains  to  Scottsburgh  is  30  miles,  while  the  distance  tooari- 
gable  waters  on  the  mail-routes,  from  the  interior  towards  the  coast,  next  north  sad 
south  of  the  Umpqua  route,  is  about  60  miles. 

For  four  years  at  least  the  mail  boat  on  the  Umpqua  has  been  a  small  tng,  iiec«»- 
sariiy  drawing  more  than  stern-wheel  steamers,  with  which  it  was  formerly  expected 
to  navigate  the  upper  river.  The  mail-tug  draws  4  feet,  carries  passengera  and  ex- 
press, and  tows  a  scow  for  carrying  freight.  The  tug  is  more  economical  tlian  a  stem- 
wheel  boat,  and  adapted,  which  the  latter  would  not  be,  for  service  near  the  mooth 
of  the  river  w^here  there  are  two  mail  landings.  There  is  another  steam-craft  workioi; 
on  the  lower  river  and  generally  used  in  towing  logs.  A  bar-tug  is  stationed  at  Gar- 
diner, near  the  river  mouth,  which  has,  however,  no  special  cause  forgoing  above. 

There  is  a  tannery  at  ScottHbnrgh,  whose  product  is  shipped  to  San  F>ancifico. 
Farm  products  are  also  taken  down  the  river  to  supply  the  Jogging-camps  and  Gardi- 
ner, where  there  is  a  large  saw-mill,  which  maintains  a  lumber  trade,  by  Teasel,  to 
San  Francisco. 
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T  T  4. 
MJPKOVEMENT  OF  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

e  plsin  is  to  baild  a  high  tide  brush-mattress  and  stoDe  jetty,  about 
I  feet;  long,  on  the  south  side  of  the  entrance,  to  close  a  rock-ob- 
3te^  clianncl,  for  providing  a  central  free  channel  of  increased 
.h.  Shore  protection  on  the  entrance  side  of  the  jetty  was  conteni- 
etl.  A  shorter  jetty  from  the  north  reef,  approachincr  the  adopted 
k  to  stbont  1,000  feet,  was  proposed  for  future  consideration.  The 
inel  depth  to  be  obtained  was  placed  in  1881  at  not  less  than  17 
,  and.  subsequently  until  the  present  time  at  not  less  than  19  feet,. 
m  higrbi  tide. 

Yie  total  appropriation  is  $235,000  j  the  amount  expended  on  the 
sent  project  is  $184,878.20.  The  onginal  estimate  of  cost  is  $465,- 
.  A.  revised  estimate,  including  the  cost  of  a  north  jetty  to  supple- 
Dt  the  present  project,  was  presented  in  the  report  of  1886. 
Tetty  extension  was  stopped  June,  1885,  from  want  of  funds;  the  part 
k\t  measures  2,517  feet,  exclusive  of  450  feet  of  heavy  shore  protec- 
D  ;  the  outer  portion  of  the  jetty  was  not  brought  to  full  height. 
For  a  better  consideration  of  the  proposition  of  the  extension  of  the 
qnina  project  for  affording  a  deeper  channel  than  intended  by  the 
isent  project,  and  under  the  appropriation  of  1886,  the  entrance  was 
reyed  :  a*  series  of  observations  of  the  currents  at  and  off  the  en- 
ice  taken;  the  tidal  volume  of  the  bay  measured  and  extended 
logs  made  on  the  bar  to  better  determine  the  elevation  of  the  hard 
^om.  These  works  were  prosecuted  with  difficulty  because  made  in 
stormy  season,  and  necessarily  so,  in  order  to  prepare  in  the  spring 
letty  operations. 

'om  a  study  of  the  results  obtained,  and  of  previous  ones,  a  pro- 
was  offered  and  approved  for  applying  the  remainder  of  the  ap- 
»riation.    This  consisted  in  extending  the  jetty  on  a  certain  line  600 
and  in  observing  the  efiect  thereof  on  the  bar  movement  as  con- 
ing further  extension.    As  this  project  gives  the  results  of  the  sur- 
and  observations,  and  supplements  the  history  of  the  entrance 
I  in  the  last  report,  the  project  is  appended  hereto. 
te  Yaquina  appropriations  had  been  small.    The  plant  used  hereto- 
was  inadequate  for  more  extended  work,  and  now  partly  worn  out. 
wharf  piling  was  badly  weakened  by  teredo  and  the  stone-scows 
caps  and  stringers  of  the  tramways  by  decay.    A  small  locomotive 
irons  for  larger  and  better  dump-cars  were  purchased  in  the  East, 
set  up  at  the  work,  and  other  betterments  and  repairs  made  to  the 
it.     Contracts  were    made   for   stone,  piles,  and  sawed  timber, 
lal  jetty  operations  were  commenced  in  the  latter  part  of  June  by 
)ceipt  and  dumping  of  stone  in  low  places  on  the  old  jetty.    Four 
ired  and  thirty  tons  were  delivered  and  placed.    Barring  some 
fy  on  account  of  failure  in  the  stone  delivery  and  a  necessary  change 
\Q  contract,  there  is  every  promise  of  a  satisfactory  progress  on  the 
during  the  summer  and  fall. 

small  survey  of  the  bar  channel  was  lately  made,  and  is  shown  on 

egress  map  herewith.    The  very  good  depth  of  20  feet  at  mean  high 

was  found.    It  should  be  noticed,  however,  as  explained  in  the 

^ries  of  the  entrance,  that  spring  and  early  summer  are  the  times  of 

[better  channel  under  natural  conditions ;  and,  on  the  other  hand,  that 

Dew  depth  is  greater  by  1  foot  than  the  best  heretofore  observed 

In^  the  same  seasons. 

8872  BNa  87 ^155 
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Assistant  Engineer  J.  S.  Polhenias  bais  been  cotiuected  with  the  wort 
this  year,  as  before,  as  chief  of  party  on  the  surveys  and  as  local  soper- 
intendent  of  construction.  Any  merit  which  may  attach  to  the  Yaqoira 
work  is  greatly  due  to  his  assistance. 


APPBOPBIATIOXS. 


Act  JuD6  14, 1880 «40. 

Act  March  3, 1881 : lO.OOO 

Act  Augusta,  1882 60, «W 

Act  July  5^  1884 50, 

Act  August  5, 1886 75, 


Total 


Money  statement 

July  1, 1886,  amount  available $1,637.73 

Amount  appropriated  by  act  approved  August  5,  1886 75,000.09 


July  1,  1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabUities  outotanding  July  1, 1886 «29,77&30 

July  1,  1887,  ontotanding Uabilitios 4,38S.59 


76,637.73 


34,160.9 


July  1, 1887,  amount  available 43,476.81 

f  Amount  (estimated)  required  for  completion  of  existing  project 96, 970. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
^   {      1889 80O,000L« 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  liSdG  and  1867. 

Abstract  of  proposals  for /wmUking  and  dsUvtrimg,  on  Qottrmment  somm,  20,000  tons  sImml 
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Ir.MAaka 

jNO. 

Date. 

Snbjeet 

jceoaru. 
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Balph  Ingham,  Kew- 
ton,  Benton  Connty, 
Oregon. 

May  0,1887 

Fumishlag  20,000  tons  stone 
on  Government  soows  at 
Yaqnina  Siver. 

Coatraot  ssioMed  ^tai^ 
men  July  16^  Ul7,  eM- 
tnetor  fhlUng. 
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ceot  op  captain  chables  f.  powell,  cobps  of  engineebs. 

United  States  Enoineeb  Office, 

Partlandj  Oregon^  April  6, 1887. 

EL :  Iteferriug  to  my  last  annual  report  upon  the  improvement  of  the 
tnce  to  Yaqoina  Bay,  Oregon,  and  to  the  letter  of  Oolonel  Mendell, 
oat  20,  1886,  concerning  that  work ;  also  to  the  preliminary  project 
rpplyiDi^  the  present  appropriation,  printed  copies  of  which  pai)er8 
nclosed,  I  have  the  honor  to  report  upon  the  results  of  the  surveys 
e  for  fulfillment  of  that  project  and  to  recommend  a  project  for  ap- 
Dg  tho  balance  on  hand. 

hydrographic  survey  of  the  entrance,  a  tracing  of  the  map  of  which 
erewith,  was  made  in  September,  1886.     Two  channels  were  found 
ootb  central  and  a  south),  having  low  water  depths  of  7  and  8  feet 
distances  between  12-foot  curves  of  1,000  and  1,100  feet  respect- 
y.     This  represents  the  generally  usual  channel  condition  after  the 
thwest  winds  of  summer  have  prevailed.    By  February  the  two 
nuels  had  been  replaced  by  a  single  channel,  about  midway  between 
ir  locations  and  of  11  to  12  feet  depth,  the  north  spit  then  extending* 
m  shore,  quite  shoal^  with  no  channel  through  it,  to  a  iK)int  2,200  feet 
aidvanee  of  the  jetty  and  about  on  its  alignment. 
Probably  further  southerly  storms  will  force  this  channel  north  to 
eiitral  xiosition,  according  to  the  usual  channel  changes,  depending 
on  the  seasons,  and  described  in  my  annual  report. 
There  are  now  three  surveys,  one  in  August  and  September,  1880, 
fore  the  jetty  was  commenced;  one  in  June,  1885,  after  the  present » 
ty  was  built  and  the  last  survey. 

Comparing  the  surveys  of  1885  and  1886,  it  may  be  seen  that  the  inside 
and  18  foot  curves  have  pushed  out  about  900  and  1,400  feet  respect- 
ely,  while  the  channel  depths  and  outer-bar  curves  have  not  changed, 
if  the  latter  have  changed  any,  that  they  have  receded  a  little.  The 
w-water  line  opposite  the  south  rocks  appears  to  have  receded  some 
K)  feet.  At  the  jetty  end,  however,  it  moved  out  and  also  along  the 
itty  on  the  channel  side.  This  movement  has  continued  since  the  sur- 
ey  of  1886,  as  shown  by  the  subsequent  making  of  a  point  inside  of 
le  jetty  end,  which  forces  the  channel  to  curve  towards  the  north, 
letween  the  times  of  the  two  surveys,  1885  and  1886,  the  channel  has 
eepened,  just  as  it  now  has  since  the  last  survey. 

CompariDg  the  surveys  of  1880  and  1886,  which  comparison  is  of  more 
alao  since  the  including  period  is  longer  and  covers  the  time  of  jetty 
iODstruction,  it  is  noticed  that  the  inside  12foot  curve  of  the  bar  has 
noved  oat  about  1,700  feet  and  the  18foot  curve  about  1,400  feet,  while 
:1ie  outer  12-foot  curve  has  advanced  about  400  feet  and  the  18  and 
^•foot  carves  about  300  feet.  The  distance  between  the  adjacent  18- 
foot  carves  of  the  bar  and  outer  reef,  by  the  la«t  survey,  is  about  1,400 
feet;  a  IG  foot  rock  shoal  is  about  midway  between  these  curves.  In 
1880  the  face  of  the  bar  was  straight  and  parallel  with  the  outer  reef 
and  the  general  shore-line.  Since  the  present  jetty  was  commenced  the 
bar  has  become  convex  towards  the  reef  by  an  advance  of  the  middle 
part  and  perhaps  by  a  small  recession  at  the  sides  of  the  entrance. 

In  connection  with  the  survey  of  1886  borings  were  made  in  the 
channel-way  and  on  the  bar  for  lurther  determination  of  the  elevation 
of  the  hard  bottom.  The  south  end  of  the  outer  reef  and  a  1  Ofoot  shoal 
east  of  the  lower  part  of  the  reef  were  carefully  developed.  The  borings 
and  rock  soundings  of  different  surveys  are  shown  on  a  sheet  herewith, 
which  is  intended  to  represent  the  bottom  as  if  the  sand  were  scoured 
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away.  Since  the  date  of  the  map  six  additional  borings  have 
inade  north  of  the  line  of  depression  of  the  bottom  as  drawn  apon  the 
shec't.  The  new  borings  would  not  materially  change  the  plotted  curres 
of  equal  depth. 

The  tidal  discharge  was  computed  from  the  surveyed  areas  of  the  more 
considerable  part  of-  the  tidal  basin,  and  by  gauge-readings  near  the 
head,  middle,  and  at  the  foot  of  the  basin.  The  values  found,  whicit 
arc  some  less  than  the  true  ones,  are  38,G50  and  49,490  cubic  feet  for 
mean  tide  and  mean  i^pring.  These  give  mean  ebb  velocities  throogfa 
the  gorge  at  the  entrance  2.01  and  2.43  cubic  feet  per  second. 

A  rough  approximate  value  of  the  mean  discharge  computed  from  an 
observed  velocity,  and  a  value  in  excess  of  the  true  one,  is  42,700  cubic 
feet  per  second ;  40,000  feet  may  be  accepted  as  the  discharge  of  an 
average  tide,  and  50,000  feet  of  a  mean  spring  tide. 

Tlie  section  at  the  gorge  shows  a  central  low- water  depth  of  32  feet 
and  mean  depth  of  S.6  feet,  with  widths  at  high  and  low  tide  and  at 
depths  of  15  feet  or  more  of  1,940, 1,140,  and  420  feet  respectively. 

Details  of  current  measurements  at  the  entrance  and  off  the  outer 
reef  are  shown  on  a  tracing  herewith.  Inside  the  reef  the  Hood  draws 
towards  the  entrance  from  all  directions,  a  considerable  part  passes 
over  the  north  spit,  while  the  greater  volume  flows  from  the  south 
through  the  channel.  Outside  of  the  reef  the  flood,  at  depths  observed, 
appears  to  draw  through  an  opening  in  the  reef  and  around  its  soutbem 
end.  Concerning  these  outside  floods  running  south  it  should  be  noted 
that  the  observations  were  taken  during  a  fresh  northwest  wind,  and 
therefore  the  currents  may  have  been  iAfluenced  thereby. 
»  The  ebb  follows  the  channel  to  a  greater  degree  than  the  flood ;  some 
current  probably  escapes  over  the  spit,  especially  at  the  first  of  the  ebb; 
no  ebb  floats,  however,  traveled  across  the  spit,  although  purposely 
started  as  far  to  the  north  as  practicable.  Inside  the  northern  part  of 
the  reef  the  ebb  flows  west;  south  of  this  the  ebb  goes  to  the  south. 
Oft'  the  reef  the  general  direction  of  the  ebb  is  southerly,  but  so  observed 
under  light  northerly  winds. 

Some  anomalous  paths  of  floats  are  explained,  since  they  were  ob- 
served, as  may  be  noticed  from  the  tables,  at  the*  very  first  of  the  flood 
or  ebb,  and  when  the  current  was  not  decided. 

The  wind  appears  somewhat  to  influence  the  currents  off  the  reef  and 
bar.  The  more  continuous  winds  are  northerly,  and  blow  during  sam- 
mer ;  the  storm  winds  are  southerly  and  winter  ones.  The  tides  make 
along  the  coast  from  south  to  north,  and  the  greater  sand  movement 
along  the  shore  is  in  that  direction. 

One  might  expect  that  the  bar  channel  would  move  towards  the  north 
in  winter  and  to  the  south  in  summer,  as  it  does,  and  that  for  a  fixed 
X)osition  of  channel  one  about  midway  would  be  the  best. 

Turning  now  to  the  commercial  view  of  the  case,  I  have  to  report 
that  the  importance  of  Yaquina  Bay  as  a  sea-port  has  increased  daring 
the  year,  and  has  now  reached  such  a  stage  as  to  necessitate  that  present 
constructions  be  made  with  a  view  to  their  forming  a  part  of  theworkB 
adapted  for  the  best  improvement  attainable. 

The  original  project  contemplates  a  1,700'foot  extension  of  the  present 
jetty  in  a  direction  curving  well  towards  the  north,  and  in  the  expecta- 
tion to  aflbnl  a  channel  of  12  feet  depth  at  low  water,  or  19  feet  at  mean 
high  tide. 

An  extension  of  this  project  for  giving  a  greater  depth  was  consid- 
ered in  my  annual  report,  as  required  by  Department  instructions.  I 
pfi'ered  a  modiflcation  of  the  project,  consisting  in  a  lees  curving  north 
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e  south  jetty,  and  in  the  addition  of  a  certain  north  jetty,  3,000 
longTy  and  approaching  the  soath  jetty  to  aboat  1,100  feet,  together 
£i  specified  order  of  construction.  The  works  were  arranged  to 
easy  inlet  to  the  flood,  and  located  to  favor  the  natural  sailing 
-se  to  and  from,  around  the  south  end  of  the  reef,  and  yet  to  retain 
cover  afforded  by  the  reef  from  the  heavy  westerly  swells. 

0  notice  of  action  on  this  proposition  has  been  received. 

lie  ^work  of  most  urgency  is  the  elimination  of  the  south  rocks  from 
problem ;  this  can  now  be  quickest  secured  by  an  extension  to  the 
sent  Jetty,  and  the  nearer,  in  direction,  the  extension  is  to  a  normal 
.be  sbore-line,  the  less  length  will  be  required  for  that  purpose; 
>  the  nearer  the  direction  is  to  magnetic  west,  the  nearer  will  the 
rk  be  projected  head  on  the  heavy  seas,  and  therefore  be  less  ex- 
ed.  7he  configuration  of  the  hard  bottom,  as  appears  from  the  map 
»wing  the  rock  or  gravel  bottom,  requires  that  the  channel-way  from 
nxt  opposite  the  present  jetty,  and  be  made  to  take  a  westerly  direc- 
D  for  some  2,000  feet,  and  then  turn  to  the  south.  The  nearer  the 
^nnel-line  is  to  the  line  of  depression  of  the  hard  bottom  the  less 
&nnel- way.  These  considerations,  the  conclusions  concerning  the  cur- 
its,  and  the  advantage  of  founding  the  jetty  on  good  bottom,  point  to 
B  line  ABO,  but  curving  a  little  at  B,  as  the  l^t  one  for  extension 
the  present  work. 

On  the  other  hand,  the  controlling  element  in  fixing  the  channel  posi- 
>n  is  the  bar  movement,  for  pushing  the  bar  much  nearer  the  reef 
ight  be  very  detrimental  to  the  improvement.  The  movement  of  the 
kr  seawards  appears  to.have  stopped,  but  this  is  not  assured,  and  the 
ovementmay  be  resumed  when  a  considerable  jetty  extension  is  made. 
If  the  bar  continues  to  go  seaward  as  the  jetty  is  built,  then  a  work 

1  the  line  A  B  D  is  desirable.  Until  the  question  of  bar  movement  is 
5ttled,  construction  should  be  limited  to  the  common  part,  A  B,  about 
30  feet  long.  Present  funds  will  permit  the  building  of  this  part, 
Lso  needed  additional  ballasting  on  the  old  jetty,  also  more  borings  and 
orvey  work.  I  recommend  the  application  of  present  funds  therefor, 
»nd  materials  being  assembled  by  contract ;  that  the  work  be  conducted 
»y  hired  labor,  which,  in  this  case,  is  the  most  economical  and  advan- 
ageons  for  the  Oovemment. 

Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Powell, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A. 

(Through  the  supervising  engineer.) 


COMM£RCIAL  STATISTICS. 

• 

Taqnina  Ba^  is  in  the  coUection  district  of  Yaquina ;  Taqnina  is  the  port  of  entry. 
The  nearest  ligbt-honse  is  at  Cape  Foulweather,  4i  miles  north  of  the  entrance. 
Yaqaina  Bay  forms  with  the  Oregon  Pacific  Kailroaid  a  competitive  line  from  the  V^ill- 
amette  Valley  to  San  Francisco.  Three  steam-ships  belong  on  the  rente;  two  of 
them  are  nowVunning.    A  coasting  steam-schooner  runs  to  and  from  the  bay. 

Ttie  following,  furnished  by  Mr.  John  Priest,  collector  of  customs,  are  for  the  year, 
Jane  30, 1887 : 

Coastwise  arrivals,  56 ;  cargo  tonnage.  9,244 ;  clearances,  56 ;  cargo  tonnage,  21,948. 
New  vessel^  3 ;  registered  tonnage,  1,368.93. 


2470     REPORT  OF  THE  CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 
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Wheat 

OaU do... 

B«iay do... 

Potetoeo do... 

Floor do... 

Floor iMrrels. 

Hides  boDdieo. 

Hides Bomber. 

DrB'friitoV.V.V.V.V.V.V.V.V.V.'boKes! 

Leosher rolls. 

Oysters sacks. 

Furs bandies. 

Skins do... 


<|oaBtiU. 


164«909 
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1.574 

12.921 

2.409 
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83 
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187 

54 
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23 
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Lomber........ 

Apples 
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Wooleo  ^oods . 
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Carjso  of  1  ateam-ahip  not  reportad.    Cargoes  of  8  schoonera  not  nported. 


TT5. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA.  RIVER,  OREGON  ASB 

WASHINGTON  TERRITORY. 

The  project  of  this  improvement  is  to  bnild  a  low-tide  jetty,  about  4| 
miles  long,  from  near  Fort  Stevens,  on  the  Sonth  Gape,  by  a  sligfatij 
convex  curve  on  the  north,  to  a  iK>int  abont  3  miles  sonUi  of  Cape  Dis- 
appointment; some  latitade  in  the  length  of  the  jetty  is  permitted; 
also  for  an  increase  of  contraction,  by  raising  it  or  by  building  a  shoit 
work  on  Peacock  Spit  A  certain  construction  of  stone  and  beton 
blocks  resting  on  a  foundation  course  is  required,  on  an  estimate  of  cost, 
without  contingencies,  of  $3,710,000.  Stone  is  to  form  the  great  mass 
of  the  structure,  but  the  use  of  wood  as  mattresses  or  piling  is  recom- 
mended wherever  practicable  or  economical.  A  channel  depth  of  30 
feet  at  low  water  is  intended. 

The  amount  appropriated  since  the  adoption  of  the  project  is  $287,500; 
•the  amount  expended  thereon  is  $126,860.64. 

Under  the  first  appropriation,  that  of  1884,  a  plant  had  been  assem- 
bled, and  the  jetty  begun  by  building  from  land  by  means  of  an  elevated 
tramway. 
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rinj;  last  fall  and  winter,  and  under  the  appropriation  of  1886,  the 
pal  operation  condacted  was  a  search  for  a  stone  supply,  from  the 

of  ^wMch  a  small  railroad  could  be  run  direct  to  the  jetty.    No 

qaanies,  whatever,  had  been  ox)ened  in  the  adjacent  region.  Our 
Liiaissaiices,  made  previously,  had  discovered  sandstone  outcrop- 
»  of  a  doubtful  quality  in  some  spurs  of  the  Olatsop  Eidge, 
LXi  9  miles  of  the  jetty.  Good  basalt  had  been  found  at  the 
^westerly  projection  of  Tillamook  Head,  some  20  miles  distant; 
the  estimated  cost  of  a  single  narrow-gauge  track  to  this  place 
abont  $175,000;  and  it  was  judged  that  the  maintenance  of 

of  the  line  would  be  very  difficult.  Effort  was  therefore  directed 
dveloping  the  nearer  place,  known  as  Gamahan's,  in  the  hope  that 
anb-surface  stone  would  be  suitable  for  foundation  course  or  filling, 
i<cially  as  the  location  was  on  the  way  to  G[illamook  Head.  Quarry 
8  wefe  oi)ened  at  three  points,  and  at  the  most  favorably  appearing 

a  small  tunnel  was  run  into  the  bluff  for  50  feet,  or  80  feet  from  the 
:inal  surface.  The  quality  of  the  stone  did  not  improve,  and  it  was 
dd  that  the  waste  would  be  considerable.  In  the  mean  time  search 
L  been  extended  south,  along  the  western  side  of  the  ridge  for  about 
dies,  where  a  force  afterwards  opened  several  quarry  faces.  No  suit- 
e  stone,  however,  was  obtained.  E:^aminations  were  then  extended 
ther  south  and  up  the  I^ekanakum  Creek,  east  of  Tillamook  Head, 
ere  hard  basalt  was  found,  but  in  layers  so  thin  that  large  pieces  of 
me  could  not  be  obtained.  Explorations  were  also  conducted  along 
3  crossing  of  the  ridge  to  the  Lewis  and  Clarke  Eiver,  thence  south 
rough  the  cafion  of  that  river  and  up  tributaries  and  gullies,  with  re- 
Its  of  finding  only  poor  rock;  but  north  from  the  crossing  and  about 

miles  from  Fort  Stevens,  where  some  branches  descend  from  the 
ot-hills  on  the  east  side  to  the  unnavigable  main  stream,  sandstone 

a  fair  quality  was  obtained.  This  locality,  now  known  as  the  Christ- 
as  district,  was  fhlly  developed.  It  contains  also  good  basalt,  but  in 
mited  quantity.  The  sandstone  is  in  large  quantity,  with  high  face, 
Miuires  no  considerable  stripping,  and  holds  its  quality  below  the  sur- 
ice. 

fieconnaissance  for  a  rail  line  was  made  down  the  Lewis  and  Clarke, 
nd  thence  along  the  Columbia  Biver  shore  to  Fort  Stevens,  and  a  pre- 
iminary  survey  run  across  the  divide  to  the  plains  near  Camahan's. 
?he  cost  of  the  latter  line,  not  equipped,  would  be  about  $125,000,  and 
Dore  for  the  former. 

On  the  whole  the  results  of  the  examination  for  a  land  delivery  of 
itone  were  not  satisfactory,  especially  in  view  of  the  limited  appropria- 
:ion.  and  the  urgency  for  building  about  one-third  of  the  jetty  to  close 
Fillamook  Chute.  It  appeared  as  though  recourse  must  be  had  to  a 
ileliveiy  by  barge  and  transfer  of  stone  over  a  wharf  to  the  jetty,  the 
method  followed  during  the  first  season  of  work.  The  wharf  had  wholly 
Bhoaled,  so  that  its  use  rendered  necessary  a  considerable  extension, 
which,  most  likely,  would  also  shoal  after  another  year.  There  being 
DO  good  wharf  location  on  the  reservation,  a  site  was  selected  nearly 
2  miles  up-stream  and  on  private  land,  where  the  shore  was  free  &oni 
the  large  movements  of  sand,  and  where  also  the  seas  and  tides  would 
permit  work  during  a  longer  period  of  the  year  than  at  the  Stevens 
Wharf. 

In  expectation  that  the  needed  authority  for  the  purchase  of  land 
would  be  granted  by  Congress,  plans  and  specifications  for  the  new 

wharf  were  made,  and  a  rail  line  from  it  to  the  present  shore  tramway 

located  and  estimated  upon. 
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As  the  prohibition  against  the  porehase  of  land  rranained,  tbe 
spedficatioDS  for  famishing  stone  were  drawn  to  pennit  tlie  stone  to  be 
delivered  as  the  bidder  might  specify,  either  on  barges  at 
Stevens  Wharf  or  npon  cars  at  any  point  npon  theresoratkHi. 
snits  of  tbc  qaarry  examinations  and  rail  surveys  were  explained  to 
bidders.  Bids  received  for  the  land  delivery  were  large  and  the  stone 
offered  was  of  the  poor  kind  from  Camafaan^s.  A  bid  for  a  barge  deliv- 
ery was  accepted  and  the  Stevens  Wharf  extended.  Up  to  the  end  oi 
the  ye  >r  no  stone  had  been  delivered.  The  contract  time  of  coouncsee^ 
ment  of  delivery  has  expired.  Bowever,  the  contractors  are  preparing 
in  good  faith  to  execate  their  large  contract,  and  it  is  less  advantageous 
to  the  Government  to  annnl  the  contract  than  to  wait  a  short  time.  In 
the  mean  time  piles  are  being  received  and  driven  in  the  tramway  or 
stored  for  convenient  nse  for  jetty  extension,  more  dnmp  <sib  being  Bet 
np,  and  other  preparations  made  to  handle  the  maximnm  dafly  quantity 
of  stone  which  can  be  required  under  the  contract. 

During  the  ia  inter  the  jetty  was  extended  shorewaids  4€0  leet,  on 
account  of  a  movement  in  that  direction  of  the  high-water  line,  no  that 
the  seas,  in  racing  along  the  jetty  and  swinging  around  its  end,  under- 
mined some  of  the  piles  of  the  shore  tramway  and  threatened  more 
damage.  The  jetty  and  the  jetty  tramway  have  remained  in  i^ood 
condition.  The  stone  along  the  north  or  exx>osed  side  has  settled^ 
while  the  sands  have  banked  against  the  other  side.  To  puHy  eom- 
pensate  for  the  settlement,  some  stone  was  moved  from  the  protected 
to  the  exx)osed  side.  One  hundred  barrels  of  cement  stone  were 
removed  from  a  vessel- wreck  on  the  beach- and  placed  in  tiie  jetty  as 
an  experiment  to  see  about  so  using  a  large  number  of  the  bai^s; 
but  it  was  found  not  to  be  worth  while  from  the  expense,  and  since  the 
seas  moved  the  blocks  about  where  they  were  not  wedged  between  the 
ordinary  stone  of  the  jetty. 

A  survey  was  made  in  September  of  the  bar  channd,  and  of  Clat- 
sop Spit,  across  which  the  jetty  is  to  be  built.    The  bar  channel  during 
the  preceding  year  continued  to  lengthen  by  moving  somewhat  to  the 
south  and  east,  and  will  probably,  if  not  prevented,  repeat  its  history 
when  the  course  of  the  out  flow  shall  have  become  too  Icmgi  by 
breaking  out  to  the  north  across  the  outer  sands,  thus  giving  two  or 
three  channels  with  good  water  in  neither.    The  opening  across  Clat- 
sop Spit,  known  as  Tillamook  Chute,  did  not  deepen  fix>m  1885  to 
188C ;  the  river  end,  however,  widened  and  moved  outwards  a  Uttle 
towards  the  end  of  the  spit.    The  width  of  the  opening  on  the  jetty 
line,  between  12  feet  low-water  curves,  by  the  1886  survey,  was  4,000 
feet ;  the  central  depth  was  about  20  feet,  and  the  chute  about  1} 
miles  ahead  of  the  jetty.    It  is  very  desirable,  as  explained  in  the  pre- 
vious report,  to  close  this  outlet  by  building  the  jetty  over  it,  <v  at 
least  by  laying  a  foundation  course  in  advance  and  promptly  connect- 
ing the  jetty  with  it    The  extent  of  this  urgent  work  can  be  judged 
from  the  measurements  given  and  a  consideration  of  the  exposure  of 
the  locality. 

The  estimate  for  next  year  is  for  the  extension  of  the  jetty  over  the 
opening.    There  is  every  reason  in  this  case  for  rapid  construction. 

Lieut.  Ed  want  Burr  has  assisted  on  this  improvement  and  other  im- 
provements, and  Assistant  Engineer  P.  G.  f^twick  has  remained  at 
the  work  sai)erin tending  the  quarry  operations,  land  surveys,  and  jetty 
construction. 
The  improvement  is  important  and  of  magnitude.    Present,  as  wdl  as 
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active,  commerce  requires  a  deepening  and  stability  of  the  entrance 

3  trans-continental  railroads  now  terminate  on  the  Willamette  and 
3l>ia  rivers,  and  a  third  road  will  probably  do  so  in  a  few  months. 
i^oath  of  the  river  is  the  nataral  sea  outlet  for  the  Lower  Columbia 
n,  the  Willamette  Valley,  and  the  great  Upper  Columbia  country, 
-sising  parts  of  Oregon,  Washington,  Idaho,  Montana,  and  British 
Mibia.  Accepted  estimates  of  the  eastern  Oregon  wheat  yield  for 
rtj  now  that  the  harvest  has  begun,  is  about  400,000  tons,  a  very 
.^d.  increase  over  any  preceding  year.  Details  of  the  wheat,  flour, 
salmon  fleet  for  a  year  are  given  in  the  last  report.  Foreign  lum- 
Tiipments  generally  and  lumber  and  flour  shipments  to  China  are 
:^i8ing.  The  sailing  times  of  the  San  Francisco  steam-ships  have 
increased,  and  a  steamer  has  commenced  to  run  from  the  Colum- 
2iver  for  connecting  with  the  Canadian  Pacific  road  and  its  steam- 
>o  China  and  Japan. 
btention  is  invited  to  the  tabulated  statistics  appended. 

APPROPBIATI ONS. 

rune  18, 1878 $5,000.00 

Itfapch3,  1879 5,000.00 

%.i]raBt2,  1882 7,500.00 

July  5,  1884,  for  commencing  jetty  on  plan  of  majority  of  Board  of 

ifi:iiieersofl882 100,000.00 

Angust  5,  1886 187,500.00 

Tot4il 305,000.00 

Money  statement. 

f  1, 1886,  amount  available $1,433.61 

OQDt  appropriated  by  act  approved  Aagttst  5, 1886 187, 500. 00 

1^,933.61 

?1, 1887,  amount  expended  dnring  fiscal  year,  exclusive 
liabilities  outstanding  Jnlv  1,  1886 $28,868.55 

y  1, 1887,  outstanding  liabilities 6,105.75 

34,974.30 

ly  1, 1887,  amount  avaUable 153,959.31 

Lmount  (estimated)  required  for  completion  of  existing  project 3, 422, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1889 1,200,000.00 

Submitted  ib  compliance  with  requirements  of  sections  2  of  river  and 

barbor  acts  of  1866  and  1867. 


AMraet  of  proposaU  for  furnishing  and  delivering  1,200  fir  piles,  50  to  55  feet  long. 


Ou 

Karnes  and  addresses  of  bidders. 

Bate  per  lin- 
ear foot. 

Amount 

Bemarlu. 

1 

Cents. 

8 

8 

9 

$5,040 
6,040 
8^070 

Informal,  only  one  copy 

2 

Ongim  PsTing  and  Contract  Company,  Port* 

land,  Oregon. 
Iisitoo  HoTtk  warren.  Oreoon... 

of  bid  received. 
Accepted. 
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Ahstrofit  ofpropo9aUfor  fumiahing  amd  delkmring  50,000  Unu  oftUme, 


Ko. 

1 

2 

3 

4 
5 


8 

9 

10 


KuDM  And  addrenes  of 
bidden. 


noffknui  Sc  Batet,  PortUiid, 

Oregon. 
V lucent  Cook,    Portiaad, 

Oregon. 
DavitT  8mlth  St.  Paoqnet, 

PortUnd,  Oregon. 

do 

Oregon  Paving  and  Con« 

triLOb  Company,  Portland, 

Oregon. 
do.* 


do. 


L.      ICichad,      Portland, 

Oref;on.t 
do.t 


Patrick  O'NeU,  PorOand, 
Oregon. 


DeliTory. 


Barge  .... 
....do ..... 

«  «  •  ■  U V  •  •  •  0  « 


Car.. 
. . .  .do 


Barge. 


.do 


...do 
...do 
...do 


Price  per 

2,000 
poonda. 


to.  73 

.79 

.74 

1.05 
.95 

.«8| 


.50 


.62 
.68 


Quarry. 


Bngbee 


Camahan  (aandatone) 


Bngbee,  CaChlaoMt* 
(Mc  Point.  Skamo- 
kawa,  Tongue  Point, 
and  Aatniat  all 
baaalt. 

Hnngry  Harbor.Point 
SIfla,  or  month  John 
Day 'a  Biyers  all 
sandstone. 

Bngbee 


Within  6  miles  of  Aa- 

toriA. 
Cnstom-honse  quarry, 

oppoeite     Aatoria. 

Oregon. 


Bsssh. 
Do. 


BaisKftvaQifr 
bMWta 
Point 


frn 

Bay'iBirer. 
Basslt 


Do. 


*  Accepted. 


tKo  guaranty ;  otherwise informsL 
Jhstraot  of  contracts. 


I 

2 


Names  and  addresess  of  oontraot- 
ors. 


Oregon  Paying  and  Contract  Com- 
pany, Port&nd,  Oregon. 


Date  of 
contract. 


Jane  2, 1887 
June  2, 1887 


SnlOoot  of  contract. 


Furnishing  and  delivering  on  bargu  til* 
Stevens,  Oregon,  60,000  tons  stooeb 

Fnmidiing  and  delivering  on  besdi  at  ** 
Stevens.  Oregon,  1,200  fir  piles. 


COMMBRCIAL   STATISTICS. 

The  following  table  refers  to  the  collection  districts  of  Willamette  and  Orefn 
The  sea  commerce  of  both  districts  passes  the  mouth  of  the  Colambia.  The  wiv 
tables  show  the  principal  fleets  and  principal  exports  for  which  the  month  (A  tv 
Columbia  affords  a  competing  line.  Besides  those  fleets  are  the  steamship  livfi' 
San  Francisco,  a  line  to  Alaska,  a  line  to  British  Columbia,  a  packet  line  to  Chin 
colliers  to  Puget  Sound,  and  local  coasting  vessels.  Vessels  s  eeking  chartere  bra| 
coal,  teas,  salmon-canning  material,  and  general  merohandlscy  or  oome  in  ballast' 

CuaUmu  8tati9Uc8, 
[Compiled  at  Engineer  office  ftom  collector's  reports.! 


Period. 


187*-'70 
1876-'77 
1877-'78 
1878-'70 
1879-'8J 
]b80-'8L 
1^81>'82 
188^*83 
188:^'84 
1884-'66 
1885-'80 
18M-'87 


(11  monthn) 
(11  months) 
(LI  months) 
(11  montliB) 
(11  months) 
(llmontbA) 

(t2montbH; 
(12montlis) 
(13  months) 
(12  months) 
(12montb8) 
(12  months) 


Amount  of 

revenue 

collected. 


$28,011.00 
151,695.10 
147, 352. 36 
160. 220. 71 
126, 667. 82 
446. 845. 01 
305, 369. 25 
439,972.07 
472,62&63 
243, 974. 03 
264, 29&  69 
288,024.38 


Value  of  foreign^ 


Coastwise.* 


Imports. 


$355,402.75 
412,791.00 
464,521.51 
400,005.00 
202, 900. 70 
695,130.00 
779,189.00 
710,812.00 
979, 140. 00 
446,318.31 
.'tSS,  567.  UO 
1,050,915.00 


Exports. 


$3,806. 
8.008, 
6.063, 
6,110, 
6.054, 
8.886, 

10,418, 
6,835, 
7.794. 
«i,139, 
7.055, 
0,492, 


507.80 
088.00 
613.66 
60&00 
400.40 
033.00 
136.00 
347.00 
060.00 
465. 5  J 
H83.  »3 
306.00 


i 
I 


No, 
304 
263 
406 
850 
816 
821 
406 
606 
463 
879 
404 
375 


s 

s 
t 


No. 
251 
214 
341 
314 
280 
263 
889 
423 
401 
301 
810 
828 


Tont. 

646,400 

637,000 

886,405 

1,160,768 

960,174 

1,103.142 

1,408,056 

1,464,607 

1,166,505 

002,085 

072,979 

.975,860 


I 

s 


Foieiga. 


d 

9 

I 


No. 
58 
61 
66 

86 

91 

82 

164 

85 

85 

114 

129 

105 


Ko. 
148 
133 
151 
19« 
ISO 
]« 

m 

161 

101 
170 
201 
175 


ft* 

in* 
ft* 


'Does  not  indnde  California  lumlier  floot,  Paget  Soand  oolUers,  nor  local  coasters ;  which 
do  not  report  at  custom-honso. 
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Columlna  River  eanned-sdlman  ahipmetiU,  July  1  to  June  30. 
[CompUed  at  Engineer  office  from  oommercial  papers.] 


^.. 

East,  by 
sea. 

'^"^ 

San  Fran- 

Cisco,  by 

sea. 

Foreign, 
by  sea. 

Paget 

Soond  by 

sea. 

Total. 

Value. 

« 

OofM. 

OOMM. 

.      (%MM. 

Ckun. 

Ckun, 

Oatee. 
652.388 
622,007 
504,653 
66ti,188 

$3,261,040.00 
2.861,232.20 
2,668.800.06 
2.840,085.00 

821,600 
240,255 
815,060 

115.811 

102,610 

80,563 

181.696 
213, 047 
162,607 

87,541 

300 

Columbia  Biver  lumber  fleets, 
[Compiled  at  Engineer  offloe  from  Mills*  statement] 


(4(flsea]) 
»  Cflscal) 
» (fiscal) 
»lendar) 


Number  of  vessels  to 
ports. 


Foreign. 


1 

6 

12 

6 


Domestic. 


52 

66 
65 


Thousand 
feet. 


21, 788 
28.251 
20,547 
20,274 


Value. 


$220,654.00 
*306, 075. 00 
f  27U,  838. 00 
t321, 081.36 


iiclnsive  of  yalne  of  100,600  lath,  74,000  foet  piling.  111  cords  wood  7,000  sbingloa,  and  41,000  feot 

3r  to  Suk  Irrancisoo  per  regular  steamship. 

nclnsive  of  value  of  5,364,825  lath  and  302  piles. 

[nclosive  tff  value  of  1,635,925  lath,  200  piles,  and  407  telegraph-poles. 

Columbia  Siver  wheat  and  flour  fleets,  July  1,  to  June  30,  foreign  hound, 
[Compiled  at  Engineer  office  from  commercial  papers.] 


-•78. 
-"70. 
■.*80. 
-'81, 
-*82 
;-'83 
l-'84 
t-'85 
h'86 


Vessels. 

Cargo. 

Number. 

Tone. 

74 

72,  WI 

67 

67,200 

82 

72,075 

61 

6.',  080 

164 

222.520 

70 

136,622 

88 

132,510 

110 

166,186 

131 

224,  WK> 

116 

201,015 

Value  of 
cargo. 


$7,648,684 
5. 033, 464 
4,658,204 
4, 380, 355 
6.610,678 
5,568,130 


Wheat  and  flour  shipments, 
[Compiled  ftom  Portland  Oregonian.] 


mpe 

nmncisoo 

astwiae  and  northern 

"Dg-KODg 

W.... ...... .....••.••• 

^ 

84 

83 


Centals. 


4,277,447 

302,005 

48,004 


4,710,346 
4.546,542 
2.627,640 
2,372,000 


Value. 


$5^  531, 869 

460,242 

66,810 


6, 048, 921 
6,643,655 
3,813,325 
3,672,637 


Barrels. 


461,674 

62, 761 

80,260 

2,000 

6*5.094 

450, 159 

508,467 

423,686 


Value. 


$1,688,607 

10:«,  r.'i 

318. 757 

0,000 

2,20!»,575 

1,751,  5«9 

2, 201, 094 

2,082,945 
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Value  of  domestic  exports,  consisting  of  wool,  oats,  harley,  milUsiufff  potatoes,  onientf 
enSf  hides  J  tallow,  hops,  ores,  etc,  and  exclusive  of  wheat,  flour,  lumber,  amd  salmau 


Year. 


1886. 


California 

portoby 

•ea. 


$2, 481. 154 


Coastwiae 
and  north- 
em  by  sea 
andraiL 


$268,117 


Saaiirard 
by  raiL 


$2,665,015 


IS,  415 


Principal  exports  to  San  Francisco,  exclusive  of  those  hy  lumber  fleet,  January  Ito  Jt 

30.  18rf7. 

[Compiled  at  Enji^incer  Office  from  oommerofal  reporta.] 


Articles. 


Wbeat centala 

Flour barrels 

Barley centals 

Oats do.. 

Potatoes sacks 

Onions crates 

Do sacks 

Wool f .' pounds 

Salmon cases 

Do barrels 

Lumber  (hard) feet. 

Live  stock number 

Hides  and  skins. do.., 

Do bandies 

Do pounds 

Hoop-polos bandies 

Mill-stuff sacks 

Laths bundles 


439,321 

44,863 

3,267 

73,371 

61,D29 

2,213 

5,425 

043, 675 

2,617 

34 

478,100 

24 

24,646 

1,654 

140, 601 

6,824 

17.033 

120,588 


ArUclea 


Ores sacks.. 

Staves bundles.. 

Bones sscks.. 

Dried  fruit boxes.. 

Apples barrels.. 

Do boxes. 

Flax-seed sacks.. 

Oysters do... 

Stoves nnmber. 

Wood-pulp bondJcs. 

Leather rolls. 

Woolen  goods cases. 

Glue  stock pounds. 

Oil casks. 

Tallow cans. 

Paper bundles. 

Scrap  iron tons. 

Miscellaneous 


TtHL 


A,tm 

2.11« 

i.iw 

1.W 

SB 

\xm 

tm 

aeis 

OK 

lis 

:» 

S(6 

47.1S3 

1.111 

49 

m 

3^111 


T  T  6. 


CONSTRUCTION  OF  CANAL  AT  THE  CASCADES  OP  THE  COLUMBU  RIVER, 

OREGON,  AND  WASHINGTON  TERRITORY. 

The  plan  is  to  baild  a  caual  and  lock  at  the  Upper  Cascades  and  make 
an  open  river  improvement  at  the  minor  rapids  below,  for  navigatioD, 
to  a  20-foot  rise  at  the  foot  of  the  canal,  with,  perhaps,  some  assistance 
to  ascending  vessels  at  the  minor  rapids.  The  20-foot  riso  indndes  the 
mediam  river  sta£:e  and  obtains  from  seven  to  eight  months  of  the  year. 
The  plan  is  arranged  for  extension  of  navigation  to  higher  st^es.  The 
lock  is  to  be  462  by  90  feet,  and  have,  at  low  water,  a  24-foot  lift  and  8 
feet  depth  on  the  aills.  There  is  to  be  a  gaard-gate  near  the  head  of 
the  canal  and  gaard-gates  at  the  head  and  foot  of  the  lock. 

The  amount  appropriated  is  $1,142,500,  and  the  amount  expended 
$1,058,853.36.  '       ^       J  i 

Operations  had  been  generally  suspended,  from  want  of  funds,  for 
several  months  previous  to  August,  1886.  Under  the  appropriation  of 
that  year  preparations  were  made  to  resume  work,  and  some  work  was 
^^mu"^.^^^  and  then  stopped  for  a  short  time. 

The  improvement  was  t ransferred  to  me  October  9, 1886.  Operations 
were  resumed  on  Monday,  October  11,  and  continued  through  the  year 
witu  a  lull  force,  excepting  in  Februarv,  when  a  curtailing  was  judicious 
irom  seve^  winter  weather,  and  again  in  April,  May,  and  June, from  a 

^2o5  «F  Ji    ,  ®  ^^"^^  ^*V  backwater  of  the  Columbia  rise  over  the  hoik- 
head  at  the  lower  entrance. 
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0  principal  operations  were  excavation,  aboat  68,000  cable  yards, 
ms&inly  in  conglomerate  at  the  low  levels  of  the  lock-site;  stone- 
^Sj  41,487  square  feet;  bowlder  quarrying,  1,002  cubic  yards,  and 

1  ^  slope  of  canal  at  the  ui)per  entrance,  1,103  cubic  yards.  A  small 
t*  ^was-bnilt  next  above  the  head  of  the  canal  and  a  permanent  tram- 
i>f  25-ponnd  iron  laid  therefrom  on  the  left,  conveniently  to  the  con- 
;t>ioii  buildings,  and  nearly  to  the  lower  end  of  the  canal.  Some 
^rments  were  made  to  the  construction  buildings.  Excavated  mate- 
was  used  in  grading  grounds  and  tramway  bed,  or  reserved  for 
*e  use.  The  details  of  these  and  other  operations  are  given  in  the 
ucled  report  of  Oapt.  W.  Young,  resident  engineer. 

le' Cascades  plan  required  that  lock  construction  should  await  the 

7  improvement,  in  order  to  furnish  certain  necessary  data  concern- 
tliat  con3truction,  and  that  the  river  work  should  be  carried  to  a 
siiri  point  for  determining  the  extent  and  cost  of  further  work;  also, 
^se  the  river  improvement  should  not  be  satisfactory  for  navigation 
le  20-foot  stage,  that  it  should  be  supplemented  by  a  lock  and  dam 
;radford's  Island,  and  in  the  mean  time  that  canal  excavation  should 
ontinned  and  lock  material  accumulated. 

bie  river  work  being,  therefore,  the  controlling  clement  in  the  im- 
T-ement  plan,  it  has  been  conducted  when  funds  and  the  river  con- 
on  permitted  and  the  canal  work  made  secondary  thereto.  The 
aer  work  has  now  been  completed,  it  is  believed,  to  the  points  re- 
red  by  the  plan;  it  was  stopped  in  March,  1885.  The  project  for 
lying  the  next  appropriation,  188G,  concerned  canal  work  only. 
L  radical  change  has  been  effected  in  the  regimen  of  the  river.  The 
leral  result  is  a  considerable  improvement  and  a  promise  that  the 
*k  can  be  made  satisfactory  for  navigation  to  the  20-foot  stage  at  an 
uissible  cost,  and  that  the  river  is  susceptible  of  improvement  for 
her  stages.  There  has  been  no  regular  navigation  on  this  part  of 
river  to  give  a  continued  actual  test. 

>aily  gauge-readings  have  been  made  and  river  phenomena  carefully 
served  for  eight  years,  before,  during,  and  aftef  the  times  of  the  river 
i  canal  works.    Previously  nothing  was  reliably  known  of  river  mat- 

8  i)ertinent  to  the  detailed  plans  of  construction ;  as,  for  example, 
»w  water  at  the  foot  of  the  canal  was  actually  observed  on  an  open 
er  last  winter,  4.1  feet  lower  than  what  was,  at  the  commencement 
the  improvement,  believed  to  be  dead  low  water;  a  correspondingly 
ver  water  at  the  head  of  the  canal  was  found  during  a  freeze-up  in 
H.  Decided  differences  at  higher  stages  have  also  been  noted.  These 
ferences  at  both  high  and  low  waters  are  referable  to  the  want  of 
rrect  information  and  to  changes  of  the  river  regimen  caused  by  the 
provements  works.  Last  winter  the  eight  years'  observations  were 
bulated  and  plotted,  and  fully  studied  by  me,  and  deductions  made 
K)n  which  to  base  detailed  plans  of  construction. 

The  estimates  of  cost  for  completing  the  canal  with  the  single  lock, 
refully  revised  during  the  the  year  and  based  on  the  costs  of  work 
»ne,  give  a  total  in  round  numbers  of  $1,850,000.  The  increase  over 
e  original  estimate  results  principally  from  previously  uncounted 
ipenses  from  suspension  of  work ;  the  severity  of  the  climate  and 
fficulties  of  the  situation  at  the  Cascade  gorge,  were,  I  judge,  not  suf- 
»ently  considered.  The  summer  rise  of  backwater  at  the  lock-site 
as,  in  1880,  54.5  feet;  in  1882,  52.2  feet,  and  in  1887,  49.3  feet.  The 
dn-fall  last  December  was  20.9  inches ;  in  January,  29.9  inches,  and  for 
le  year,  about  the  average,  8.5  feet,  while  severe  cold  weather,  with 
^y  sharp  winds,  occurred  through  the  winter  and  especially  in  Feb- 
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raary ;  it  is  plain  that  such  weather  serioasly  interferes  with  work.  Tiie 
following  extract,  which  puts  the  matter  jostly,  is  from  the  report  of. 
Capt  P.  M.  Price,  when  resident  engineer  in  1883: 


I 


Id  this  connectiioD  it  may  be  well  to  state  some  of  the  aoasoal  difficuliiei 
ing  the  proseoation  of  this  work  with  a  view  to  showing  the  great  saving  to  tbe  Gov* 
ernment  in  the  ultimate  cost  of  the  cxuial  which  would  result  from  the  gcantiAg  cf 
much  larger  appropriations  than  have  heretofore  been  made. 

The  annual  flood  of  the  Columbia  River  comes  with  abeolnte  oertatnty,  altainiiif 
its  maximum  between  the  lOUi  of  June  aud  10th  of  Joly.  The  greatest  rise  ab<w 
extreme  low  water  at  the  foot  of  the  canal  is  55  feet,  and  the  average  rise  la  aboat  4S 
feet.  To  exclude  the  flood  waters  entirely  from  the  canal  wonld  reqoire  the  boiU- 
ing  of  a  coffer-dam  half  a  mile  in  length  and  varying  in  height  from  40  to  75  iiB«l, 
according  to  the  depth  of  the  bed-rock,  at  so  great  a  cost  that  the  idea  haa  not  beoa 
entertained.  An  embankment  across  the  canal  near  its  head,  the  protection-w^  aaii 
embankment  on  the  right  and  a  tight  crib- work  across  tho  caoat  near  its  Ibot^  hmw 
however  been  so  arranged  as  to  permit  the  pumping  out  of  the  canal  up  to  a  steipe  of 
20  feet  above  extreme  low  water.  No  work,  either  of  laying  masonry  or  excaratang, 
can  be  done  in  the  canal  from  about  the  middle  of  May  to  the  middle  of  Ao^aa^ 
which  comprises  the  driest  and  most  favorable  period  of  the  year  for  working.  Dnntg 
most  of  the  remainder  of  the  year,  when  the  water  is  low  and  work  in  the  eaaal 
must  be  carried  on,  tho  rain-fall  is  excessive,  and  frequent  snow-stomia  oceor  dnnqg 
the  three  winter  months, 

•  •••••• 

During  the  greater  part  of  the  busiest  working  season,  therefore,  tlie  meo  have  ta 
work  in  oil-skin  coats  and  rubber  boots,  and  our  experience  is  that  only  about  half 
work  can  be  got  out  of  them  when  so  incumbered.  This  fifict  alone  will  nndonblsdly 
increase  tho  cost  of  tho  canal  above  the  original  estimates. 

The  water  and  mud  preclude  the  use  to  any  extent  of  wagons,  carts,  and  sleds,  aatf 
transportation  is  effected  on  tramways^  with  cars  drawn  by  males. 

The  canal  site  and  the  ground  on  eitoer  side  of  it  was  originally  exceeding^  hm^ 
and  broken,  covered  with  a  mass  of  bowlders,  varying  from  one-half  to  one  handled 
tons  and  more  in  weight,  and  most  of  the  excavation  n>r  the  canal  is  in  gravels  filled 
with  snch  bowlders,  the  remainder  being  in  a  rather  soft  bed-rock.  All  the stooe  » 
far  used  in  the  walls  has  been  obtained  from  quarrying  or  blasting  theee  basaltic 
bowlders.  To  handle  the  stone  aud  excavated  material,  &rrickfl  and  hoiating-eogiaa 
are  used. 

The  great  rise  of  water  during  floods  causes  a  Very  large  annual  expense  for  tfe 
moving  and  protection  of  this  heavy  plant  and  other  property.  It  mnst  be  all  either 
moved  or  effectually  protepted  at  the  beginning  of  the  flood,  and  most  be  again  woovtl 
into  position  and  put  in  readiness  for  work  on  the  subsidence  of  the  water.  'Hie  aa- 
nnal  protection  and  moving  of  property  and  heavy  plant  consumes  a  large  necoeat- 
age  of  the  small  appropriations  hitherto  made,  and  counts  nothing  towards  the  eoo- 
plotion  of  the  canal. 

It  can  therefore  be  readily  understood  that  to  carry  on  the  work  economically,  and 
complete  it  for  a  sum  near  the  estimates,  such  appropriations  should  be  made  annually 
as  will  complete  it  within  the  lea$t  number  of  years.  In  order  to  accomplish  aaflAisf  a 
certain  amount  of  plant,  machinery,  etc.,  is  necessary,  and  the  money  available  aihoakt 
be  snch  as  to  permit  this  machinery  to  be  worked  to  its  full  capacity  during  the  lov- 
water  season.  The  only  work  that  can  be  done  dnring  the  summer  is  atone-eottiBf, 
the  paving  of  the  left  bank  above  high  water,  the  clearing  and  grading  of  the  hip 
ground  on  the  land  side  of  the  canal  in  order  to  make  working  groonds  for  stone- 
cutting  and  shops,  and  for  storage  of  stone  and  other  materials,  and  the  repair  aad 
manoractnro  of  plant. 

•  •••••• 

Tho  appropriation  recommended  for  next  year,  $400,000,  is  fw  caoal 
work.  In  the  following  year  a  larger  amount  can  be  jadicioasly  used. 
Nothing  is  included  for  farther  river  improvement,  althoagh  I  believe 
at  least  $100,000  should  be  available  for  that  work,  so  that  the  fniidB 
can  be  applied  when  a  very  low  stage  of  fall  and  early  winter  with 
good  weather  may  come.  Such  favorable  conditions  occur  at  irregular 
and  sometimes  long  intervals,  and  much  saving  can  be  eflTeeted  whca 
they  obtain  by  doing  river  work,  and  more  convenience  to  navigatioii 
at  an  earlier  time  thereby  secured. 

A  free  wagon  road  portage,  about  3,500  feet  long,  through  the  eud 
grounds,  was  opened  by  direction  of  the  Secretary  of  War  a  year  ui 
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If  ago.    Sabseqaently  a  steamer  went  to  the  Cascades  to  be  hauled 
ind  the  main  rapid  for  competitive  service  between  The  Dalles  and 
Oascades,  but  was  bamed  near  the  rapid.    A  steamer  is  now  being 
t  above  the  Cascades,  and,  it  is  understood,  for  similar  competitive 
"ice.     !No  nse  has  yet  been  made  of  the  wagon  portage. 
be  railroad  company  owning  the  single  line  along  the  Columbia 
er  also  own  all  the  steamboats  above  the  Cascades  and  a  rail  port- 
on  the  Washington  side  at  the  Cascades,  so  that  there  is  no  com- 
ition  whatever  from  the  upper  Columbia  country  to  ship  navigation. 
able  appended  shows  the  rates  on  grain,  which  are  about  the  least 
;he  flight  tariff.    It  can  be  noticed  that  it  costs  very  nearly  half 
nnch  to  carry  grain  for  some  240  miles  along  the  Columbia  Biver  to 
head  of  ship  navigation  as  it  does  from  that  point  to  Europe. 
!he  Oolnmbia  Biver  below  The  Dalles  has  a  natural  low- water  depth, 
ept  at  the  Cascades,  greater  than  that  projected  by  the  Mississippi. 
'er  Commission  from  the  mouth  of  the  Illinois  to  Saint  Louis,  and 
lal  to  that  projected  from  Saint  Louis  to  Cairo.    Above  The  Dalles 
»  Columbia  Biver  has  a  navigable  depth  equal  to  that  of  the  Ohio. 
L  free  river  highway  is  prevented  by  the  serious  obstructions  at  the 
scades  and  Dalles. 

3u  account  of  small  and  uncertain  appropriations  the  opening  of  the 
Bcades  Canal  will  require  several  years.  For  the  same  reasons  so  will 
adequate  improvement  at  The  Dalles,  and  which  is  not  yet  authorized. 
e  estimate  for  the  open  river  and  canal  works  at  The  Dalles,  sub- 
tted  from  a  survey  for  compliance  with  the  act  of  March  3. 1879,  to 
:e  navigation  for  the  same  part  of  the  year  as  the  Cascades  Canal,  is 
ittle  less  than  $7,700,000.  An  estimate  for  a  single  steam-boat  rail- 
^y  in  two  sections,  with  navigation  at  an  intermediate  rapid,  has  been 
iced  at  $1,373,000. 

Prompt  and  temporary  relief  can  be  afforded  by  public  portage  rail- 
ads;  they  can  be  built  in  six  months  and  at  moderate  cost  In  the 
santime  the  canal  work  at  the  Cascades  and  an  improvement  at  The 
illes  can  be  completed.    The  least  length  of  portage  at  The  Dalles  .? 

>uld  be  10  miles,  and  at  the  Cascades  4,000  feet.  The  former  would 
st,  double-track  narrow  gauge,  equipped  and  ready  for  use,  less  than 
150,000 and  not  over  oneiifbh  that  amount  at  the  Cascades. 
Below  the  suggested  Dalles  portage  is  a  rapid,  where  steam-boating 
low  and  medium  stages  is  practicable  but  not  convenient.  The  esti- 
ate  for  full  improvement  at  the  rapid  is  $252,300.  Each  year's  work 
ere  will  furnish  some  benefit.  Improvement  at  this  rapid  will  be 
quired  in  any  plan  of  permanent  improvement  at  The  Dalles.  Or  the 
)rtage  road  could  be  extended  3  mUes  to  a  good  place  for  a  landing 
)low  at  about  $300,000  total  cost  for  the  longer  portage. 
The  report  of  the  Board  of  Engineers  on  the  Cascades  Canal,  1880, 
iggested  a  rail  portage  for  temporary  use,  but  refrained  from  its 
)sitive  recommendation,  since  the  Government  land  was  limited  to  a 
irrow  strip,  and  the  establishment  of  a  thoroughfare  might  interfere 
ith  the  construction  of  the  canal.  Additional  land  has  since  been 
squired,  so  that  the  portage  interference  would  now  be  less.  Both 
acts  were  obtained  by  condemnation,  and  the  first  tract,  across  which 
le  portage  would  necessarily  run,  for  building  a  canal.  If  there  are 
igal  objections  to  making  the  portage  on  the  canal  land  it  could  be 
icated  on  the  Washington  side,  where  there  is  a  better  landing  at  the 
iwer  eDd,  where  the  least  length  of  road  would  be  one  mile,  and  at  a 
)st  for  land,  single  track-equip])ed,  and  landings,  of  about  $100,000. 
legolations  for  operating  the  portage  and  rates  for  transportation 
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should  be  made,  and  the  use  of  the  portages  let  to  the  highest  bidder  on 
bonds  for  faithful  service.  The  distance  between  the  portages  would  be 
about  50  miles,  and  transportation  people  using  them  or  the  operatioj^ 
contractor  would,  when  the  traffic  became  at  all  considerable,  proriito 
ships  and  pontons  and  transfer  freight  in  cars  on  boats  from  portage 
to  portage.  The  portage  system  outlined  would  reduce  and  control  ntei 
and  be  the  first  step  giving  results  of  immediate  benefit  towards  open- 
ing the  Columbia  River  from  the  boundary  to  the  sea. 

If  it  be  deemed  not  expedient  to  grant  ftinds  for  both  portages,  tben 
it  is  recommended,  in  the  interest  of  commerce,  that  appropriation  be 
made  for  the  Cascade  portage,  $50,000  or  $100,000,  as  the  portage  mar 
be  located  on  the  canal  land  or  not. 

AFPBOPklATIOKS. 

Act  June  14, 1876,  canal  around  caacades  of  Columbia  River,  Oregon 180.  iOi 

Act  Jun«18,  1878 150, 

Act  March  3, 1879 lOD. 

Act  June  14,1880 100. 

Act  March  3,  1881 ^ lOO, 

Act  Auguai  2,  1882 96^m 

Act  July  5, 1884,  improving  Columbia  River  at  Cascades^  Oregon.... ....  150. 000 

Act  August  5,  1886 IW.iflO 

Total 1,142,500 

Money  Hatement 

July  1, 1886,  amount  available $2,7:8198 

Amount  appropriated  by  act  approyed  August  5,  1886 187, 500. 0§ 


July  1, 1887,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1886 $106, 626. 29 

July  1,  1887,  outstanding  liabilities 3,819.26 


190,272.0 


ltO,445iS5 


July  1,  1887,  amount  available i9.«7.* 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 850, 000. 00 
Amonntthatcan  beprofitablyexpendedinliscalyearendingJune30,'td      400,000,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18i)7. 


Abstract  of  proposdU  for  oonstrueting  a  wharf. 


No. 


1 
2 
3 


If  ame  and  addrew  of  bidd^. 


PaclHo  Brid<;e  ComiMiiiy,  by  C.  P.  Swigert,  a^nt,  Portland.  Orecnn  

PortlaDd  CoDBtrartioQ  Company,  by  J.  G.  Warner,  president,  Portland,  Oregon  * 
J.J.Holland,  Portland,  Oregon 


liS» 


*  Tbe  Jnstiflcation  of  ftoAranty  is  omitted  from  both  copies  of  propoeala,  bnt  tbe  jinDatantora  •»  ^ 
well  known  as  bnsiness  men  in  good  standing.  Each  one  ia  beUered  to  be  worth  more  tbis  tw 
amount  of  guaranty. 

Abstract  ofoontraeis. 


"So. 


Nome  and  address  of  contractors. 


Portland    Constraction    Com- 
pany, Portland,  Oregon. 


Date  of 
contract. 


Nov.  9. 188e 


Snlject  of  contract. 


nf  ooatnct 


Constroeting  wharf  at  Caaoades    Dec.  &  IV 
CanaL 
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United  States  Engineer  Office, 
Cascade  Locks,  Oregon^  June  30,  l(j87. 


ipen  river  work  lius  been  attooiptod  during  the  year. 

principal  canal  work  has  been  in  excavatinfi^,  in  grading  grounds  and  roads,  in 
ig  atone,  and  in  paring  the  rigbt  bank  of  the  canal  at  the  upper  entrance.  . 
(t  of  the  excavation  for  the  year  has  been  in  what  is  locally  termed  "  bed-rock." 
1  is  a  formation  resulting  fi  om  the  hardening — mostly  from  chemical  action— of^a 
trine  deposit  of  Toleauic  ukIi  and  mud,  mixed,  more  or  less,  with  water-worn 
tea  and  rock  fragn^cntK.  Tins  hed-rnck,  where  not  exposed  to  the  action  of  the 
B  of  considerable  though  of  varying  hardness. 

some  rases  it  is  almost  as  hard  as  flint,  but  usually  it  is  what  may  be,  for  a  rock, 
cd  soft.     When  broken  into  fragments  and  exposed  to  the  air  most  of  it  disinte- 
rs and  falls  to  pieces  in  much  the  same  manner  that  lime  does  on  air-slaking. 
ic  method  adopted  for  excavating  this  rock  was  to  break  it  uj)  by  drilling  and 
bing,  and  then  to  load  it  into  car-boxes,  which  were  hoisted  by  derricks  and  put 

damp-cars  ready  to  be  hauled  away  by  mules.  The  drilling  was  done  by  3^inch 
Tsoll  steam-drills,  with  special  bits  of  cja  this  cross-section^  and,  where  necessary, 
land-drillers. 

wing  to  the  fact  that  the  supply  of  blasting  powder  in  the  Portland  market  was 
dly  very  limited,  we  were  forced  to  use  various  grades  and  kin«ls  of  powder  during 
season.  Some  low-grade  powders,  put  up  in  special  water-tight  wrappings,  were 
uned  from  California,  for  experiment  in  blasting  in  wet  holes.  We  bad  no  suc- 
i,  however,  with  these  where  water  was  present,  so  that  resort  was  had,  in  these 
L'S,  to  the  higher-grade  dynamites.  The  special  low  powders,  as  well  as  the  ordi- 
y  black  blasting  powders,  succeeded  very  well  in  dry  holes.  A  serious  fault,  how- 
r,  was  found  with  all  the  low  powders,  in  that  they  did  not  break  the  **  bed-rock" 
)  fragments  small  enough  to  be  lifted  by  hand,  so  that,  where  the^  were  used  alone, 

workmen  had  to  resort  to  block-holding  and  blasting,  or  to  splitting  with  wedge 
^ick,  to  enable  them  to  load  the  rock  into  boxes.  Where,  on  the  contrary,  a  sum- 
iit  quantity  of  high-grade  dynamite  was  used  with  the  low  powder,  the  rock  was 
»keu  into  small  pieces,  ready  to  be  loaded  at  once.  Though  the  high-grade  pew- 
's cost  considerably  more  than  the  low,  we  found  it  economical  to  use  enough  of 
i  high  grade  to  properly  break  the  rock  for  loading. 

>f  course  care  was  taken,  and  must  be  taken  in  the  future,  not  to  use  the  strong 
wders  near  the  foundations,  where  they  are  liable  to  crack  and  split  the  rook  on 
lich  the  masonry  is  to  be  laid. 

Wherever  it  was  practicable  to  do  so  the  charges  were  fired  in  groups  and  by  elec- 
icity,  as  much  better  results  were  thus  obtained  than  by  firing  the  charges  singly 

by  time- fuze.  Care  and  judgment  were  necessary  in  locating  the  holes  and  in  load- 
g  them.  Many  experiments  were  made  to  determine  the  best  manner  of  loading, 
^nerally  the  best  results  were  obtained  where  the  following  method  was  adopted: 
The  holes  were  each  sprung  several  times,  to  get  as  large  cavities  as  practicable  at 
e  bottom.  These  were  filled  completely  full  with  a  mixture  of  No.  I  (70  per  cent.) 
id  Ko.  2  (40,  30,  or  20  per  cent.)  dvnamite,  in  about  the  proportion  of  1  to  9.  The 
'ade  of  the  No.  2  was  determined  by  the  character  of  the  rock  to  be  blasted.  The 
lies  above  the  cavities  were  loaded  to  within  3  feet  of  the  top  with  No.  1  dvnamite. 
lie  exploders  were  then  put  in  and  the  holes  entirely  filled  up  with  dry  sand.  Short 
trtridges,  4  inches  in  length  and  in  diameter  about  a  quarter  of  an  inch  less  than 
le  boles,  are  to  be  recommended,  as  they  are  not  so  liable  to  be  broken  in  the  loading 
I  longer  or  larger  ones,  and  so  better  protect  the  powder  from  water  should  it  be 
resent. 

excavation. 

The  following  tabulated  statement  will  give  all  necessary  data  respecting  the  work 
f  excavation. 

It  was  foQDd  impracticable  to  keep  separate  accounts  for  the  different  kinds  of  ma« 
erial  excavated  further  than  is  here  inaicated. 
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^♦»{Mi.ix^'»; 


U.  &  ASMT. 


_      . ~i^ rf  — 

« 

l>dn€k  ff«B  caMl  prfaB.  atatiOM  ]8foM 81^  m^.  I 

MtfraB(anl«riiB.BlMiM»18«0  34 3,8n    5 

S:!t  aad  f(TST«l  firaat  uppw  — ti— 1<  tocaaal U.88I 

i;niT«4  froM  lover eatnueete  anal ^..  8M 

R<^k  mD9T<4aad  piled, lover  catoaeo  to ennl 1,811 

Eartk  and  |FniTel  for  cmuMB  iDrtie.  atataoa  13 1,MS 

Eank  ud  snnrel  8m>  viag-vafl  « loft,  ^taiOm  17+75 ^40 

Eaxtli  aad  j^Esrel  betvMA  atataoaa  7  aad  12 488 

Total 5B»tB  '.. 


.513    I 

I 


3,88111 

1,: 


^  48. 


Amoout  of  bed-rock  excsYstcd,  roqairing  drilling,  blafliing,  ete^  35,713  cabie 
yardM,  which  required  22,234  poanda  high-grade  dynamite,  20  to  72  per  eenl.;  L.2S 
lioaocls  low-grade  dynamite,  4  to  10  per  eent.;  6;200  poanda  black  powder.  Total 
amoont,  =^^,(iG9  poonds,  or  -f^  poond  per  cabie  yard  exeaTated. 

The  total  coet  of  exploeiyes,  fnse,  capa,  exploders,  etc.,  waa  fS,45&29L  The  total 
coot  of  labor  in  blasting,  care  of  ™^y^j"^,  etc,  waa  IGG9.27.  Total  motiriol  aa4 
labor,  $6,125.26. 

Coat  to  blast  per  cabie  yard,  17.15  cents. 

8Uam  drilimg,— dumber  of  feet  drilled,  8,433^ :  nnmber  of  holes  drilled,  548 ;  aver- 
age depth  of  holes,  15.42.  Cost  of  driUing:  Labor,  $1,429.28;  matrrtml,  pAM; 
total,  $l,bl2.56.  Cost  per  foot  drilled,  21.32  cents.  Avecage  depth  diilled  per  hoaiv 
4.H2  feet. 

Gamf  drilliMg. — Three  men .  Number  of  feet  dri lied,  9,526 ;  nnmber  of  holes  drilled. 
1,381 ;  average  depth  of  holes»  6.9;  average  depth  drUled  per  hoar,  1.8.  Cost  perlHl 
(approximate),  36  cents. 


Fpper'eatnaee 

Lower  totiuaee 

CaiMOoreecM 

WiDff.wall.  lea 

Uecveen  aUI«iBa7  and  8 

Total 


1 
Nuber 
boxeaialaed. 

1 

CoataiBiBC. 
calHcyaida. 

Caatyv 
cuMeyard. 

llMal«Ht 

1 

1 

55.350! 
11.785 

4,758' 
1.281  ■ 
3.880 
404 

38,514 

2,815 
1.148 

8iL888+,    8Hv8M.li 

.38+;     ions 

*1.387+         3,531« 

.4584-         s&n 

.513      f       1.33591 
.583      1          3m« 

77,28B  ■ 

5flL835 

l8U5a 

*  Moat  of  thia  waa  rJmrtng  away  aad  pQing 


GRADIXO  GBOCKDe. 

All  the  material  excavated  from  the  site  of  the  lower  lock  was  damped  on  the  livs 
side  of  the  canal,  with  a  view  to  grading  ap  to  above  high  water  the  gnmnd  briOS 
next  to  the  canal  and  Jost  below  the  powder- hoose  island,  so  that  it  can  be  nsed  for 
working  and  storage  grounds.  Tramways,  built  on  trestle-work,  and  leadinc  ftoa 
the  several  derricks,  were  laid  with  a  slight  down  grade,  so  that  one  horse  oowd  psll 
two  loaded  cars  out  to  the  end  of  the  dump  and  bring  the  two  empty  cars  back,  ikc 
trestle-work  was  built  of  young  fir-treo  bnta,  cut  from  the  wooas  in  the  iauDodiala 
vicinity,  and  so  was  not  expensive.  The  dump  was  kept  graded  an  to  the  lersiiif 
the  track  as  it  progressed,  so  as  to  form  a  firm  footing  for  the  animals  hanling  thocsia 

The  material  taken  from  the  upper  eatr«inoe  near  8tahon*4  was  oaed  in  giadinf  t 
road-bed  for  a  tramway  running  to  the  new  wharf,  and  iu  building  m  dam  aonMs  the 
depression  between  the  canal  bank  and  the  powder-house  islana.  A  great  wmmj 
bowlders  were  met  with  in  this  work,  and  these  were  quarried  and  piled  under  the 
(lerricks  doing  the  excavation.  Some  very  fine  stone  for  lock  parposes  was  tbaBob* 
tamed. 

The  material  taken  from  the  site  of  the  high  wing- wall  and  from  the  site  of  the 
caisson  recess  was  used  in  grading  grounds  around  the  mess-house  and  stable. 

The  material  taken  from  the  canal  between  stations  7  and  12  was  used  in  gndisf 
on  the  right  slope  preparatory  to  paving. 

Total  quantity  of  material  moved,  56,224  cubic  yards. 

Cost  of  grading  ]>er  cubic  yard  moved,  $0,218. 
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TRAMWAYS. 

oanent  tramway  of  25-poand  T-iron  has  been  laid  from  the  derrick  ou  the  new 
b  tlie  head  of  the  canal  to  the  derrick  on  the  paved  slope  below  the  pnmp- 
I«  tbe  foot  of  the  canal.  This  will  be  nsed  in  transporting  stone,  sand,  lum- 
L  ^wood.  from  the  wharf  to  the  proper  working  or  storage  grounds,  and  could 
as  a  portage  railway  by  the  general  public  for  carrying  wheat  and  like 
fthoald  it  be  needed  for  that  purpose. 

DnirtU  of  this  tramway,  including  two  turn-outs,  is  3,880  feet. 
of  above,  not  including  rails,  fish-plates,  and  bolts,  nor  fprading,  $8,751.53. 
es  the  above  th*  following  tramways  were  laid  for  grading  purposes: 

Feet. 

amivay  of  heavy  T-iron,  about 1,325 

amway  of  light  T-iron,  about 4,219 

amway  of  strap  iron,  about 2,5(K) 

kmway  rel aid  of  light  T-iron,  about 1,421 

imway  relaid  of  strap  iron,  about 2,000 

cost  of  the  above  is  included  in  the  cost  of  grading  grounds. 

BUILDINGS. 

iw  building,  30  feet  by  90  feet,  has  been  erected  near  the  old  stone  shed.    One 

occupied  as  a  blacksmith-shop  and  the  other  as  a  machine-shop,  which  is  fitted 

th  a  New  Haven  screw-cutting  lathe  of  8-feet  bed;  a  Putnam  drill  No.  2;  a 

man  bolt-cutter  No.  2 ;  a  36-inch  grindstone,,  and  a  No.  1  Sturtevant  blower. 

lower  furnishes  the  blast  for  five  &rges  in  the  blacksmith-shop.    All  the  ma- 

ry  is  run  by  an  old  vertical  hoisting-engine,  purchased  from  the  contractors, 

&  Piatt,  and  which  was  hardly  worth  repairing  for  hoisting  purposes. 

ompetent  machinist  has  been  employed  most  of  the  year  in  repairing  hoisting- 

les,  pumps,  steam-drills,  and  in  work  on  car  and  derrick  irons. 

ne  chances  have  been  made  in  the  old  ''stone-shed"  building.    The  overhead 

ler  has  been  taken  down,  and  a  carpenter-shop  has  been  fitted  up  in  the  upper 

of  the  north  side  of  the  building.    The  riggers'  store-room  and  loft  have  been 

ged.    The  south  side  of  the  building  is  to  be  used  as  a  timber-shed,  and  the 

1  side,  under  the  carpenter-shop,  as  a  store-room  for  hoisting-engines  and  other 

linery. 

me  slight  repairs  have  been  made,  as  needed,  to  the  various  buildings  used  as 

t^rs,  store-houses,  and  mess-room. 

St  of  constructing  machine  and  blacksmith  shops,  including  pulleys  and  shafting, 

12.76. 

«t  of  machinery  in  machine-shop,  including  belting  and  small  tools,  $1;606.77. 

)6t  of  alterations  in  stone-shed,  (652. 11. 

SAND. 

x>posal8  were  invited  for  furnishing  10,000  cubic  yards  of  building  sand,  at  the  Qov- 
Qent  wharf  at  this  place,  loaded  into  boxes  ready  to  be  hoisted  onto  the  wharf, 
owing  is  an  abstract  of  the  bids  received : 


Name  and  sddreM  of  bidders. 


1MB  Mnmy,  The  Bailee,  Oregon 

I  HcDonala.  The  Dalloe,  OrefEon 

Jiwick  &  PraiDe,  Caecaae  Locke,  Oregon 

iam  OniDt,  Grant'e  Station,  Oregon 

T.Peten,  TheDallea,  Oregon 

MO.Lyle,Lyle,  Wash 


Per  onbic 
yard. 


$0.W 
1.21 
1.38 
1.48 
L65 
fi.00 


lie  sample  furnished  with  the  bid  of  William  Murray  was  from  a  sand-drift,  some 
Teet  ikbove  the  river,  and  was  utterly  worthless  for  our  purposes.  All  the  other 
A,  coDsidering  the  nature  of  the  samples  furnished,  were  thought  to  be  exorbitant, 
1 80  all  were  rejected.  Subsequently,  1,000  cubic  yards  of  the  kind  offered  at  $1.38, 
ich  was  thoaght  to  be  as  good  as  was  obtainable,  were  bought  in  open  market  at 
Y>er  cubic  yard. 

rhero  seenu}  to  be  little  or  no  really  good  sand  in  this  region.  Careful  search  has 
m  made  from  The  Dalles  down  to  this  place  without  finding  any.    Whether  it  will 
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lie  advisable  t4>  bring  saud  here  from  a  long  distance,  as  from  California,  cao  betall 

only  after  trying  the  sands  from  a  distance  with  oemeut  in  oompetition  with  UieMH 

obtainable  here.  1 

Experiments  might  well  be  institoted  to  determine  this  point.  * 

WHAJIF. 

The  new  wharf  is  located  a  few  hundred  feet  above  the  npper  entranee  to  the 
It  is  26  feet  wide  and  TZ  feet  long.    The  lloor  is  at  reference  (128),  which  is  thil  tf  | 
average  high  water,  and  is  32  feet  above  low  water. 

It  is  connected  with  the  shore  by  a  level  roadway,  12  feet  wide  and  230  feet  loa^ 
resting  on  pile-work.  Underneath  the  wharf  is  an  incline  mnning  to  ne*r  luw  wsto^ ' 
to  permit  landing  at  varying  stages  of  the  river.  The  contract  price  far  the  wbofa^ 
constmcted  according  to  specifications,  was  f:i,290.  Besidc$i  the  above,  920j95  wn 
allowed  the  contractors  for  extra  work.  The  total  additional  cost  to  the  OoyccbombI 
for  inspection  and  for  extra  work  in  building  a  derrick,  strapping  fender-pilBili 
wharf,  securing  caps  to  piles  by  dog-irons,  etc.,  was  f469.5S. 

Total  cost  of  wharf,  (2,770.37. 

STOXB-CUTTIXG. 

Face  stone  for  side  wall  of  canal,  910  cubic  yards. 

Superficial  cutting  on  above,  40,901  square  feet. 

Linear  feet  of  base  course  cut,  161  foet  2  inches. 

Linear  feet  of  2-foot  course  cut,  2,81K3  feet  5  inchc!^. 

Linear  feet  of  1-foot  10-iuch  course  cut,  1,198  fei^t  7  inches. 

Linear  feet  of  l-foot  8-inch  course  cut,  1,004  feet  9  inches. 

Average  cubic  feet  cut  per  man  per  day,  19.92  cubic  feet. 

Average  square  feet  cut  per  man  per  day,  3:M2  square  feet. 

Cost  of  cutting  per  cubic  foot  (stouc-cuttere^  labor  only),  17  cents. 

Cost  of  cutting  per  square  foot  (stone-cuttens'  lal.>or  only),  10  cents. 

Cost  per  cubic  foot,  including  su{K'riDtendenco,  handling,  sharpening  of  tooU,  nir 
terials,  etc.,  but  exclusive  of  value  of  stone,  24  cents. 

Cost  per  square  foot,  includiug  above  items,  but  exclusive  of  value  of  stone,  lil 
cents. 

Cost  per  cubic  yard,  includiog  value  of  rough  dimension  stone,  $11.33. 

Rough  punched  ashlar  for  lower  course  of  caisson  sill,  10  cubic  yanls. 

Superficial  cutting  on  above,  586  square  feet. 

Average  number  of  square  foet  cut  daily  per  man,  23.9  sijuare  feet. 

Average  number  of  cubic  feet  cut  daily  per  man,  9.8  cubic  feet. 

Average  cost  of  cutting  per  square  foot  (stone-cutters'  labor  only),  16.7  ceiitft. 

Average  cost  of  cutting  per  cubic  foot  (stone-cutters'  labor  only),  40  cents. 

Cost  per  square  foot,  including  superintendence,  sharpening  of  tools,  materials, ate:, 
but  excluHive  of  value  of  stone,  17.7  tents. 

Cost  per  cubic  foot,  including  above  items,  but  exclusive  of  value  of  stone,  43  cooU 

Cost  per  cubic  yard,  including  value  of  rough  dimension  stone,  $15.21. 

BOWLDBR  QUARRTUra. 

Amount  of  stone  quarried  for  cutting cubic  yards..     ^^ 

Amount  of  stone  quanried  for  paving .do 3:^^ 

Total 1,0013 

Cost  of  quarrying  per  cubic  yard  of  stone  obtained..... |I.^ 

PAVING  SLOPE  ON  RIGHT  AT  UPPRR  ElVTRANCE. 

AmoiTiit  of  dry  stone  pavement  laid cubic  yards..     It^JJ 

Cost  of  pavement  per  cubic  yard H^ 

MI8CEIXANEOUS. 

The  timber  framing  supporting  the  large  centrifugal  pump,  destroyed  by  fire  ati|j| 
time  of  the  burning  of  the  steamer  A.  A,  MoCHlly,  has  been  rebuilt.  The  pump  itffjr 
has  been  thoroughly  overhauled  and  set  into  position.  Two  new  8-foot  drive^TrbrP^ 
for  carrying  the  steel  wire  drive-rope  are  now  on  hand,  together  with  the  nccdAT 
pulleys  and  belting,  so  that  the  pump  can  soon  be  put  into  working  orderirbBO 
needed. 
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o-fe^l  cost  of  the  repaiis  to  the  pamp-station  to  date  is  $419. 65. 

%j&r  to  determine  what  fael  is  best  adapted  for  use  in  our  hoisting-engines,  from 

komical  stand-point,  trials  were  made  with  seasoned  fir,  green  fir,  bitamin- 

1 ,  ^as  coke  from  WaUs  End  ooal,  gas  coke  from  English  cannel  coal.    Seasoned 

reo  by  far  the  most  economical  for  use  here. 

ry  great  difference  was  shown  between  seasoned  and  unseasoned  fir,  from  which 

Kolusion  is  drawn  that  it  will  always  be  well  to  provide  an  ample  supply  of 

^d  ^vood. 

CoUowing  statement  shows  the  average  number  of  hours  worked  per  day  for 

lonth  of  the  year : 


Month. 


box. 


Average  boom 
worked  per  day. 


20 

311 

189 

863 

2,236 

2,036 


Month. 


January. 
February 
March ... 
April.... 

May 

June 


Averaffe  boars 


rerase 
rkedn 


worked  per  day. 


1.607 

1,047 

1,339 

844 

288 

356 


i  rain-fall,  height  of  water,  etc.,  for  each  month  of  the  year  are  given  in  the  fol- 
ig  table : 


Months. 

Bain-falL 

Days  on 

which 

ndnor 

snow  feU. 

Aveiage 
tempera- 
tare  1 
p.  m. 

Highest    reading 
above    extreme 
low  water. 

Lowest  reading 
above  or  below  ex- 
treme low  water. 

Header 
oanftlr 

Foot  of 
canal. 

Head  of 
canal. 

Foot  of 
oanaL 

1886. 

0.66 
0.06 
2.98 
4.72 
8.38 
20.94 

89.90 
3.85 

14.09 
&15 
6.68 
1.32 

• 

6 

2 

8 

16 

13 

27 

28 
18 
21 
22 
12 
10 

72.6 
76.0 
69.5 
58.4 
47.8 
45.2 

43.9 
30.8 
£5.1 
65.1 
66.6 
68.3 

117.4 

108.7 

102.3 

99.1 

97.8 

98.4 

100.3 
99.6 
108.4 
109.7 
128.3 
135.3 

102.7 
00.5 
81.1 
76.3 
73.9 
75.5 

78.7 
77.4 
90.6 
9*2.5 
114.4 
121.3 

10&9 
102.6 
99.2 
97.1 
95.7 
95.6 

98.1 

06.1 

00.8 

107.3 

111.5 

128.0 

90.9 

ist 

81.5 

HDber ................... 

76.4 

ber 

73.7 

fmber. ................... 

72.0 

nnber.. .......... ........ 

71.9 

1887. 
UKrv ..................... . 

75.1 

marv 

72.4 

Su^......:.:..:;;:;;..;; 

73.2 

ii 

8ao 

94.9 

d  ......................... 

113.9 

Total 

96.58 

183 

57.3 

135.3 

121.8 

9&6 

71.9 

QTB.— Beading  of  adopted  low  water  at  head  of  canal,  96 ;  at  foot  of  canal,  72. 

rhe  annexed  detailed  statement  shows  the  money  expenditures  and  the  cost  of  the 
rions  items  of  work  during  the  year. 

Very  respectfally,  your  obedient  servant, 

W.  Young, 
Captain  of  Engineers. 
Capt.  Charles  F.  Powbll, 

Corps  of  Engineers. 
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COMHERCIAJL  STATISTICS. 

The  Cascades  of  the  Colambia  River  are  in  the  coUection  district  of  Will&neUi. 
The  nearest  port  of  entry  is  Portland,  Oregon,  63  miles  distant  by  river.  Tbenoias 
liffht-houses  and  works  of  defense  are  at  the  month  of  the  Columbia  River,  loOmiia 
distant.  The  amount  of  revenue  collected  at  Portland  for  tho  year  ending  June  39. 
1887,  is  ^205,873.33. 

Upper  Columbia  Siver  grain  rates,  rail,  to  Portland^  Oregon, 


PUoe^ 

Dintance. 

Carkadnfas 
p«ffiO» 
poondiL 

Rail. 

Riror. 

Dalles 

MUet. 
87 
101 
111 
187 
214 
245 
228 
301 
878 

MUet. 

110 
124 
134 
206 
229 

£40 

306 
376 

III 

Celilo 

Onnts 

TTiDfttillft  Junction 

WaUoIa  Janciion 

Walla  Walla 

Ainaworth -- - 

mW 

Riparia '. 

Lewlflton .- - 

Principal  river  oountry  thipmente  passing  Cascade  looks  tcest,  by  rail. 
[Compned  at  Enj^ew  oiBce,  tnm  oommercial  reports.] 


Tears. 


1884 

1885 

1886 

1887  (5  mos.) 


Wheat. 


1, 856, 392 
4,210,092 
3, 737, 370 
450,478 


Floor, 


Oentalt.   Barrdt. 


150, 719 

164, 322 

106,508 

45. 143 


Oats. 


CenUdt. 

20,375 

88,620 

1.405 

1,000 


Barley. 


Oentalt. 

8,569 

124,672 

45,465 

4,182 


Hill- 
stuff. 


Centalt 

81, 370 

26,430 

14.608 

6,748 


Wool 


Hides. 


Poitndt. 
7, 168, 9.'i3 
0,877,866 
11.75.\56G 
7,056,711 


Poundt. 

790,364 
1,064,839 
1,045,350 

806,677 


Flax- 
seed. 


Ore. 


I 


urn 


Oars.  8aek9 
136,623 


8Mh 


.«0,85e  2.78S 
.165, 889  73.  M 
5.  2,486i.... 


*  Kot  reported. 

Principal  river  country  shipments  passing  Cascade  locks  east,  hg  rail. 
f Compiled  from  lumber  mills  statements  and  Portland  Board  of  Trado  report?  and  roconb.) 


Tear. 


1884. 
1885. 
1886. 


Salmon. 


Cases. 


1,434,801 
2, 224, 701 
280,868 


Bar- 
rels. 


320 
467 
227 


Pack- 
ages. 


033 

728 
300 


Value. 


$803,543 

843,152 

1.501,290 


Wool. 


Pounds. 


2,582.453 
6, 723, 249 
7.870,698 


Value. 


$395, 572 

814, 016 

1,417,085 


Hides. 


Pounds. 


220,142 
205,005 
348,206 


Valno. 


$24,453 
17,932 
47,2jO 


Hops. 


PouniLi.    Vakt 


3. 164,  .'31 
5.536,817 
6,404,179 


l,Wl* 


Years. 

Green  frniL 

Furs. 

Lumber. 

Laths. 

SbiDjlUis- 

Boxes. 

Valae. 

Pounds. 

Value. 

Kfeet. 

Value. 

M. 

Value. 

M. 

Val» 

1884 

2,955 

17,406 

8,700 

$1,600 

11,765 

6.850 



1885 

24,382 
59.648 

$22,726 
62,875 

•  •■ 

1886 

37.920 

$455, 146 

2,846 

$4,724 

24,127 

nasi 

_.^  • 
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T  T  7. 
iMENT  OF  CHEHALIS  BIVEB,  WASHINQTON  TEEEITOEY. 

c^t  consists  in  annaal  snagging  operations  below  Glaqaato, 
a  the  river's  month,  at  an  estimated  cost  of  $5,000.  The 
iriation  since  adoption  of  this  plan  in  1882  is  $8,000.  The 
ended  thereon  is  $5,764.06. 

^S  PAi*ty,  working  rrom  land  and  a  sms^ll  scow,  commenced 
m  early  June  of  this  year  on  the  upper  river  at  Ohehalis  sta- 
Northern  Pacific  Bailroad.  The  party  worked  to  near  the 
Bservation  Agency,  about  16  miles.  Two  hundred  and  ninety- 
snags  or  pieces  of  drift  were  removed  and  masses  of  drift 
sened  or  burned.  The  work  is  to  be  continued  down-stream, 
the  channel  to  good  water,  a  little  above  Montesano,  the 
asting  navigation,  and  removing  a  few  snags  in  the  channel 
itesano. 

IS  been  no  steam  navigation  above  Elma,  the  head  of  tide, 
niles  above  Montesano.  There  is  no  steamer  on  the  river 
)r  navigating  the  upper  river.  The  estimate  for  next  year  is 
3elow  Elma. 

APPROPRIATIONS. 

2,1882 $3,000 

1884 2.500 

5,  1886 2,500 

i 8,000 

Money  statement. 

6,  amount  ayailable $10.09 

>propriated  by  act  approved  August  5, 1886 2, 500. 00 

2, 510. 69 
37,  amount  expended  during  fiscal  year,  exclosiye  of 

08  outstanding  July  1,1886 i $611.71 

37,  ootstanding  liabilities • 629.04 

1,240.75 

)87,  amount  available 1,260.94 

t  (estimated)  required  for  continoing  existing  project 8, 000. 00 

t  thatcau  be  profitably  expended  in  fiscal  vear  ending  June  30, 1889  3, 000. 00 
tted  in  compliaooe  with  requirements  01  sections  2  of  river  and 
or  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Jis  River  is  in  the  collection  district  of  Oregon.    The  amount  of  revenue  col- 

t  its  port  of  entry  for  the  year  ending  June  30, 1887,  is  $83,051.06.    The  near- 

t-hoo8e  is  on  Toke  Point,  at  the  entrance  to  Sboalwater  Bay,  16  miles  south 

'•  Harbor,  into  which  the  Chehalis  empties. 

ings  have  been  made  through  two  large  Jams  in  the  Upper  Chehalis  and  the 

na^  and  drift  hoaps  removed  from  there  to  the  head  of  coasting  navigation. 

g  and  Boiall-boat  navigation  have  been  facilitated. 

(zration  and  oapital  have  been  largely  directed  for   the  last  two  years  to  the 

Chehalis  and  Gfiray's  Harbor  country.    Lnmbering  at  the  mouth  of  the  river 

the  upper  part  of  the  harbor  and  farming  along  the  river  are  the  main  Indus- 

A  fleet  of  vessels  plies  between  the  saw-mills  and  San  Francisco  and  a  steam 

r  between  Montesano  and  Astoria. 

entrance  to  the  harbor  is  excellent,  but  some  bars  exist  between  the  entrance 

e  aaw-milto,  which  limit  the  draught  of  vessels  used  and  cause  detentions  to 

1  the  trade, 
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TT8. 

IMPROVEMENT   OF  THE  8KA6IT,  8TEILAQUAMISH,  NOOT8ACK,  SKOHO- 
MISH,  AND  8NOQUALMIE  RIVERS,  WASHINGTON  TERRITORY. 

The  project  consists  iu  anDoal  snagging  and  moderate  bar  scrapiog 
by  a  regular  equipped  snagboat  for  light-ilraogbt  navigation  on  an  ag- 
gregate length  of  river  of  aboat  250  miles,  at  an  originally  estimated 
cost  of  $25y000  as  the  first  cost  of  the  boat  and  $10,000  aunaally  the^^ 
after  for  her  operation.  The  amoant  appropriated  on  this  project  14 
$40,000,  and  the  amount  expended  thereon  is  $35,971.41. 

Under  the  appropriation  of  1886,  the  snagboat,  which  had  been  load 
np  for  nineteen  months  on  account  of  want  of  funds  for  her  operation, 
was,  after  some  limited  repairs  in  September,  put  iu  commission  and 
sent  to  the  Nootsack  Biver,  stopping  on  her  way  at  the  lower  Snohomish 
liiver,  where  she  removed  66  large  snags.  On  the  Nootsack,  the  soa^- 
boat  worked  from  the  mouth  to  Lynden,  about  19  miles,  and  the  prcsoit 
head  of  navigation.  She  removed  781  snags  and  cut  or  partly  cut  froo 
the  bank  07  overhanging  trees.  A  fairly  good  channel  was  made.  No 
work  had  previously  been  done  on  this  part  of  the  river. 
The  boat  was  withdrawn  in  December  on  the  approach  of  a  freeze^fu 
and  laid  np  in  the  Snohomish  Biver. 

It  is  expected  this  summer  and  fall,  as  soon  as  the  summer  high  water 
recedes  sufiSdently  for  advantageous  work,  to  send  the  boat  to  the  8do- 
qualmie  Biver,  where  no  operations  have  yet  been  conducted. 

Under  the  present  project  partial  work  has  been  done  on  four  of  the 
rivers  covered  by  the  project  On  account  of  this  want  of  complete- 
ness and  the  accumulation  of  obstructions  during  long  suspensioo^  ot 
work,  next  year's  estimate  for  operating  expenses  is  double  the  annnal 
amount  expected  by  the  estimate  at  the  adoption  of  the  project 

The  estimates  for  this  improvement  are  small,  and  the  benefit  to  be 
obtained  is  large,  proportionately.  In  the  absence  of  railroads,  and  even 
wagon  roads,  the  rivers  are  the  only  routes  of  travel  and  transporta- 
tion. The  steamer  charges  are  high,  and  their  routes  are  limited  on 
account  of  drift  obstnictions.  Accumulation  of  such  obstructions  ren- 
ders their  removal  more  expensive. 

It  appears  to  mo  that  appropriations  for  snagging  and  similar  river 
work,  necessarily  of  a  temporary  character,  should  be  general,  accordiag 
to  needs,  and  continuous,  as  they  are  for  the  operation  and  repair  of 
locks  and  canals,  and  not  l^e  dependent  n{)on  the  annual  river  and 
harbor  bill. 

The  aggregate  length  of  these  rivers,  on  which  navigation  can  be 
readily  improved  and  extended,  is  about  250  miles.  The  lower  partaof 
the  valleys  are  adapted  to  agriculture ;  in  the  upper  x>ortions  are  tracts 
of  fine  timber  and  reported  veins  of  coal  and  iron. 

Present  industries  are  logging  and  farming.  Grain,  vegetableB,haji 
and  dairy  products  are  exported  by  river  steamers  to  Seattle  and  otiier 
towns  oii  Pnget  Sound. 

The  items  of  the  estimate  for  next  year  are: 

Complet ion  of  snngboat  and  ontfit t^OJJ 

Cost  of  work  on  five  rivers,  at  $4,000 «0,J» 

Three  years'  reserve  for  fund  for  replacement  of  plant  at  end  of  ten  years  ..     ^^ 
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APPROPRIATIONS. 

Fane  14,  1880,  Skagit  River ^2,500 

^.agust  2, 1882,  Skagit,  Steilaqnanusli,  Nootsaok,  Snohomish,  and  Sno- 

almie  rivers 20,000 

ralyr>,  1884 10,000 

lugnstS,  lb8(S , 10,000 

Total 42,500 

e  rivers  are  in  the  collection  district  of  Paget  Sonnd.  The  nearest  port  of  entry 
)rt  Towusend,  Wash.  The  nearest  light-houses  are  on  Paget  Sound.  It  is  not 
licablo  to  obtain  information  abont  the  amonnt  of  reVenne  collected. 

Money  statement. 

•ant  appropriated  by  act  approved  Angnst  5,  1886 $10,000.00 

19,880.61 

1,1887,  amoant  expended  daring  fiscal  year,  exclnsive  of 

kbilities  outstanding  July  1, 1886 5,967.02 

'  1, 1887,  outstanding  liabilities ^ 64.05 

6, 051. 07 

f  1, 1887,  amount  available 3,829.54 

noont  (estimated)  required  for  continuing  existing  project 31, 000. 00 

nonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1889  25, 000. 00 
tbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


TTg. 

GGING  WATERS  OP  THE  COLUMBIA  RIVEE  AND  PRINCIPAL  TRIBU- 
TARIES. 

Fhe  o1>ject  here  is  to  operate  an  automatic  gange  at  Astoria  and  main- 
n  staff-ganges  above  for  pilots'  information  and  for  record  of  tides 
d  stages  of  river,  one  service  of  the  Astoria  gauge  being  to  show  the 
idition  of  the  bar  at  the  month  of  the  Golnmbia  Biver  with  regard 
ronghness.  It  is  also  intended  to  measure  the  tidal  and  river  volumes, 
e  total  amount  expended  since  the  service  was  begun  in  1883  is 
,339.30. 

Pilots'  gauges  of  the  Lower  Willamette  and  Columbia  Elvers  were 
oerally  replaced  by  new  staffs ;  the  gauge  at  Martin's  Bluff  was  car- 
d  away  and  not  renewed.  Gauges  were  established  at  Callahan's 
harf  and  on  the  Lower  Willamette,  and  at  Henrid's  Landing,  and  on 
d  fish-trap  next  above  Walker's  Island  Bar,  Columbia  Biver,  making 
irteeu  pilots'  gauges  along  the  ship-channel.  The  zeros  of  the  gauges 
»*e  set  at  the  morning  low  tide  of  October  6, 1886,  the  lowest  water 
ring  navigation  reconled;  this  change  required  a  depression  of  the 
1  Columbia  Biver  gauges  of  1.3  feet.  Notices  wore  issued  to  masters 
d  pilots  of  the  changes  and  of  the  new  gauges. 
Day-time  highest  and  lowest  staff-gauge  readings  were  observed 
iring  the  year  at  North  Portland,  and  for  a  few  months  at  St.  Johns, 
K)n  Island,  and  St.  Helens;  also  daily  readings  at  a  stated  hour  at 
ilem,  on  the  Upper  Willamette  Eiver.  Similar  readings  in  connec- 
>n  with  the  canal  work  were  taken  at  the  head  :md  foot  of  the  Cas- 
des  Canal. 
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A  HoairffMgie  was  eetablidied  at  Portland  and  operated  ior  a  fev 
moDllia  for  daj  and  nigibt  readings,  as  were  also  the  float-gangei  at 
Coloaibia  Ci^  and  Moont  C<»(Bii. 

The  Astoria  self-registeriDg  gaage  was  nm  firom  NoTember  IS;  a 
aacond  gauge  of  the  same  Imid  was  there  operated  to  famish  daSy 
sheets  of  a  kyrge  scale,  whieh  were  posted  for  showiog  the  aea-bar  cos- 
dition  and  hei^t  and  time  of  tides ;  this  serviee  was  inereaasd  snhw- 
qoently  to  indode  a  dafly-bnlletin  notice  of  Uie  bar  eonditiofi,  in  words, 
as  Tety  loogh,  ^^oq^,  moderate,  smooth,  veiy  smooth. 

The  extreme  low  water  of  last  fidi,  lower  than  any  expected,  wis 
followed  this  summer  by  a  C(rinmbia  flood  of  nnnsoal  height,  seriooslj 
intoforing  with  bnsinessatand  bdow  Portland.  The  river  at  the  bead 
of  the  Cascades  Canal  rose  39JS  feet  above  low  water,  or  aboat  7  ftet 
above  mean  flood :  at  the  foot  of  the  canal,  49^  feet;  at  Portland,  ^4 
foot;  Colombia  City,  21.7  feet ;  and  at  Moont  Coffin,  16.6  feet.  Under 
a  good  service  of  gaoging,  indoding  the  upp&c  tribotaries  of  the  Co- 
lombia, the  approach  and  probable  height  of  the  flood  coold  have  been 
pobliahed  daUy  at  Portland,  to  the  great  advantage  of  commerce. 

The  expense  of  the  service  of  ganging  and  water-gaoges  is  smalL  It 
has  beim  cortailed  for  the  want  of  iiimis,  and  is  likely  to  te  any  year  whca 
dependent  opon  the  annnal  river  and  harbor  bill.  The  service  shoold 
be  oontinooos,  and  to  insure  that,  I  jodge,  appropriation  therdbr  shoald 
becontinaoQS  acooidiog  to  the  needs  of  the  servioe,  the  same  as  appro- 
priations are  for  the  repair  and  operation  of  canals  and  locks.  Tbe 
poets'  gauges  are  readable  from  passing  vessels,  and  are  placed  above 
and  below  the  baraiof  the  ship-channel  uid  at  convenient  places;  the 
stab  need  to  be  renewed  at  least  twice  a  year. 

Pilots  commend  this  inexpensive  service.  The  Astoria  antomatie 
ganges  are  considered  imfwrtant  by  bar  navigators.  I  have  seen  a 
steam-ship  master  decline  to  go  to  sea  on  account  of  the  record  sbowiug 
a  very  roogh  bar.  The  other  part  of  the  project  has  less  direct  benefit 
on  commerce  uid  navigation,  bat  one  of  much  value. 

A7PR0PBIAT1ON8. 

Act  Aognst  2, 1882,  gaoging  vaten  of  the  ColnmbiA  Biver  from  Astoria  to  tiie 

Act  Jaly  5,  18B4,  gangiog  waters  of  the  Colambia  Siver  ami  principal  tributa- 

rks l,W 

Act  AogQiit  5,  18BG,  ganging  the  waters  in  the  Colninbia  Ki ver l.Ufto 

Total 2.500 

Money  statement 

Jaly  1, 1886,  amount  available ^ |i73 

Amoant  appropriated  by  act  approved  August  5,  188G l,ttM.O0 

i,ow.n 

July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1880 $844.03 

July  1, 1887,  ontatanding  liabilities 11&50 

^    '         *  *  950.53 

July  1,  1887,  amount  available 45.  SO 

(Amount  (estimated)  required  for  continuing  existing  project 5,  ^^J! 

Amountthatcan  beprofitably  expendedin  fiscal  year  endlns  June 30, 1889  5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX   TT REPORT    OF   CAPTAIN   POWELL.  2493 

T  T  10. 

:^IMINABY  EXAMINATION  OB"  SIUSLAW  RIVER  AND  BAR,  OREGON. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  21  j  1886. 

^:  I  have  the  honor  to  transmit  herewith  the  report  of  the  prelirai' 
Bxaminatiou  of  the  Siaslaw  Biver  and  Bar,  Oregon,  lately  made  by 
.  !^ward  Burr,  Corps  of  Engineei*8,  and  to  add  some  statements 
ation  thereto. 

»  examination  was  required  by  Department  notice  to  mo  of  l&st 
iier  28,  for  compliance  with  the  river  and  harbor  act  of  Angnst  5, 

a  Sinslaw  empties  into  the  sea  44  miles  north  of  the  Coos  Bay  en- 
16,  and  nearly  the  same  distance  south  of  Yaquina  Bay,  the  nearest 
» to  the  month  of  the  Sinslaw  where  works  for  improving  entrances 
been  undertaken. 

0  Umpqua  Biver,  which  admits  coasters,  and  where  an  examina- 
is  also  ordered,  lies  about  midway  from  Coos  Bay  to  the  Siuslnw. 
iO  Sinsiaw  region  is  efM)tually  inclosed  by  the  coast  mountains  on 
ast,  and  by  their  spurs  on  the  north  and  south.  The  bar  at  the 
th  of  the  river  shuts  out  all  but  small  vessels. 

a  insecure  wagon  road  leads  over  the  mountains  from  Eugene  City, 

le  head  of  the  Willamette  Valley,    A  weekly  mail  goes  this  way. 

b  of  the  communication  and  a  tri- weekly  mail  are  by  wagon  on  the 

sh  from  the  mouth  of  the  Umpqua. 

le  present  industry  is  salmon  fishing  and  packing.    The  value  of 

season's  pack  is  about  $15,000.    Good  timber  and  some  grazing  and 

cultural  land  are  reported. 

.  is  claimed  if  the  entrance  were  deepened  that  a  railroad  would  be 

t  from  Eugene  Oity,  on  the  Oregon  and  California  Bailroad,  and  to 

•nnection  with  the  east  side  part  of  the  Willamette  Valley  narrow- 

ge  system. 

be  population  of  the  Sinslaw  region  is  estimated  by  Lieutenant  Burr 

FdO.    Other  representation  places  it  from  750  to  1,000.    There  are 

;e  settlements  on  the  river;  the  main  one,  Florence,  4  miles  from  the 

ith,  has  ten  houses  and  about  twenty-five  residents.  * 

m  engineer  examination  was  made  of  the  Siuslaw  in  October,  1880, 

compliance  with  the  act  of  June  14, 1880.    It  was  then  represented 

the  residents  on  the  Sinslaw  that  no  improvement  was  required,  but 

t  buoyage  of  the  entrance,  its  actual  survey,  and  an  official  declara- 

1  of  the  depth  were  desired.  The  engineer  in  charge  reeommended 
lorongh  survey  of  the  harbor  and  bar  for  information  of  the  shipping 
>lic,  at  a  cost  of  $1,500,  and  stated  that  he  did  not  think  proper  to 
ommend  any  appropriation  for  the  commencement  of  an  improve- 
at  at  the  entrance. 

L  survey  from  the  entrance  to  Florence  was  made  in  1883  by  the 
ist  Survey.  The  preliminary  sheet,  scale  j^iftoy  shows  that  the  con- 
liing  depth  of  this  part  is  10  to  12  feet,  and  that  the  channel  depths 
I  generally  from  12  to  15  feet,  low  waiter.  Nearer  the  entrance  the 
mnel  depths  ar^  from  3  to  5  fathoms.  The  distance  between  the 
foot  carves  will  average  about  700  feet,  and  between  the  low-water 
iks,  900  feet.  The  sheet  shows  some  soundings  on  the  bar,  but 
\i  enough  to  develop  it.  but  still  enough  to  show  a  very  shoal  bar. 
e  controlling  channel  depth  is  given  as  6  feet  at  low  water,  or  11  to 
feet  at  mean  high  water.    The  accuracy  of  these  results  is  disputed. 
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Xo  <xber  scrrcrT  vhatercr  has  bees  Bade  of  any  fmt  of  tte 
Kircx.    Tbe  Sla^Iav  peopfe  nov  bocIi  denre  a  nev 
sarrer.  boojra^  of  tluK  ciiaBneL  and  voriLS  to  hold  it  is 

The  clianael  readflj  shifts,  bat  geataSlj  voiks  Borth  fioiwa  fievj^i 
by  the  gTDvth  of  a  sooth  spit,  and  then  soddenlj  breaks  thxtn^  the 
S{iit.    In  l-^icS3  it  vas  to  the  north.    It  is  nov,  and  has  been  for  a  jear, 
to  the  soothe  and  abont  a  mile  distant  from  the  fonwr  position. 

A  fev  Tcan  a^  the  Coos  Bay  steamships  used  to  make  oftiniffnit 
trips  to  the  Sioslaw  during  favorable  weather  and  when  loaded  lightly. 
Teasel  reeoids  kept  for  thu  office  show  that  the  steamers  on  snch  tr^ 
drew  10  ftet.  This  indicates  a  low>water  diannel  depth  of  abont  8  fees 
at  lea<«t.  DoiiD^  the  last  year  the  smaD  eoasters,  Kmie  mmd  Amm  and 
MUdii^f.  drawing  from  7  to  9  feet  loaded,  hare  been  to  the  Sinslaw. 

I  nnderstand.  6om  a  limited  stndy  of  the  entrance,  that  the  channel 
may  not  only  shift,  bnt  that  the  depths  may  vary  coosaderaUy  at  dtf- 
feftent  time&  That  is  characteristic  of  the  small  entrances  on  the  Ore- 
gun  eoaict.  At  the  Sinslaw  the  range  of  rfaannel  depths,  at  diSero^ 
times,  may  be  as  mochas  from  5  to  9  feet.  I  judge  that  annual  snrreTB, 
nntil  works  for  permanency  of  rimnnel  are  boiltv  would  be  needed  lor 
thenseof  masteisand  Tessidinsorers  abont  as  much  as  a  single  SBrrer 
is  needed  now  for  that  purpose. 

Tbe  matter  of  buoyage  belongs  in  another  departmtfit. 

Concerning  an  imptoTement,  I  repOTt  that  the  Snslaw  is  not  aov 
worthy  of  improrement.  Inside  of  the  entrance  no  improvement  h 
needed  for  present  nor  projective  demands  of  commerce.  The  river 
is  good  enough.  A  permanent  deepening  of  the  bar  channel  is  desin- 
Ue.  It  won^  be  costly,  and  I  am  not  assured  thatitisnowneeessaiy, 
neither  that  it  certainly  will  be  necessary  for  several  years.  Hie  lisiit 
of  improvement  in  depth  is  something  like  10  feet  at  low  ?rater,  or  16  to 
17  feet  at  mean  high  water.  I  do  not  believe  this  woold  warrant  tke 
oonstnictionof  a  railroad  from  the  intoior  for  a  shipiMngpoinL  SbsD 
coasters  from  the  Colnmbia  Bir^ ,  Yaquina  Bay,  or  Gooe  Bay,  will  take 
care  of  tbe  present  Koedaw  trade.  Lumbering  on  the  Sinslaw  may,  in 
the  future,  be  a  reason  for  improving  the  entranca  This  indnstiy,  it 
l^aoes  more  favored  than  the  Snslaw  with  an  improved  entrance,  hai 
been  depressed  for  several  yeaia,  and  is  still  so. 

The  cost  oi  a  detafled  survey  of  the  entrance  and  a  prompt  issue  of 
charts  for  use  in  the  coasting  trade  would  be  $2,000,  and  if  the  sorrfj 
weie  extended  from  Florence  to  the  head  of  tide,  as  desirable^  f  l^OM 
additional.  Each  survey  of  the  entrance,  and  one  of  the  river  ioode, 
woold  be  useful  when  the  time  comes  to  project  a  plan  of  improvemeDt 
of  the  mouth. 

Very  respectfully,  your  obedient  servant, 

CeAs.  F.  Powell, 

Caftain  ofErngmoen^ 

The  CmsF  of  Engihekbs,  U.  S.  A. 


SKPOST  OF  UKCTSSkSt  KDWABO  BCKB,  OOSF8  OF  KNGUOCEKS. 

UxrntD  Statks  fisroixKaa  Office, 
PorUamd,  Oregon^  Deeemktr  10,  Iddfi. 

Sia :  I  h»Te  the  honor  to  snbmlt  the  following  report  of  an  examinAtion  of  tke 
Sinslaw  RiTer  and  Bar,  made  in  accordance  with  jonr  instmctiooa : 

The  Sinslaw  Biver  rises  east  of  the  Coast  Sange  of  mountains,  aboat  50  milOT.ii 
a  6trai{;ht  line,  from  the  coast,  and  flom'ing,  in  a  general  dtrecrion,  a  little  north  el 
west,  it  enters  the  ocean  aboat  22  miles  north  of  the  Umpqna  Bi  ver,  draining  a  teiri- 
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libout  450  square  miles.  My  nersoual  examination  extended  from  the  bar 
I  miles  ap-stream  to  a  point  half  a  mile  above  the  head  of  tide, 
e  foot  of  the  ra])ids  the  river  is  about  l&O  feet  wide  and  has  the  usaal  charao- 
9  of  mountain  streams,  being  rapid,  full  of  rocks  and  bowlders,  and  with  a 
Bptli  of  water  at  the  usual  stages.  Its  freshets  occur  during  the  rainy,  wint-et 
and  are  of  magnitude  enough  for  the  driving  of  logs,  the  only  possible  use  tp 
the  river  could  be  put.  The  only  tributary  of  any  importance  seems  to  be 
reeky  which  enters  the  river  some  8  miles  above  the  head  of  tide. 
i  tho  head  of  tide  to  the  bar  the  river  is  similar  to  other  tidal  streams.  The 
the  bar  lias  a  mean  rise  of  about  6i  feet,  and  at  the  foot  of  the  rapids  a  rise 
ly  3  foot.  To  within  a  mile  of  the  rapids  the  river  has  a  depth  ample  for  all 
es  for  which  it  would  be  used,  having,  as  I  was  told,  a  depth  of  nowhere  less 
3  feet.  From  this  point  to  the  hea<l  of  tide  a  small  steamboat  would  probably 
ttle  difficulty  in  navigating.  At  the  head  of  the  tide  the  river  has  a  width  of 
250  feet  and  this  width  gradually  increases  to  the  North  Fork,  where  it  becomes 
half  a  mile.  From  there  it  decreases  again,  being  about  1,000  feet  wide  at 
ce  and  at  the  entrance. 

be  head  of  tide  the  hills  rise  abruptly  from  the  banks  of  the  river  to  a  height 
or  700  feet,  but  gradually  become  lower  as  they  approach  the  coast,  until  they 
Into  the  sand-hills.  The  valley  between  these  hills  has  a  variable  width,  being 
mes  half  to  three-quarters  of  a  mile  wide,  and  is  composed  of  bottom  and  tide 
already  nearly  all  taken  up  by  settlers. 

entrance  from  the  sea  is  between  sand-hills  of  small  elevation  and  without 
nent  landmarks,  the  nearest  prominent  point  being  Cape  Perpetua,  7  miles  to 

channel  on  the  bar  lies  nearly  due  east  and  west,  pointing  towards  a  ridge  of 
ind-hills,  hut  immediately  turns  abruptly  to  the  south-  This  fact,  and  the  ab- 
of  landmarks,  makes  it  very  difficult  for  navigators  to  make  out  the  entrance 
it  sea. 

I  har  is  of  the  sand  foundation  usual  on  this  coast  and  is  without  rocks.  Both 
ands  are  of  sand,  the  north  head  being  the  more  prominent.  The  river  bluil'  on 
»uth  side  comes  down  to  opposite  Florence,  about  4  miles  from  the  entrance,  and 
tinued  from  there  to  the  south  head  by  a  range  of  bare  sand-hills  from  50  to  100 
igh,  and  composed  of  shifting  sand.  The  south  head,  however,  is  low,  and  is 
lot  to  have  changed  its  position  or  shape,  so  far  as  known. 
)  river  blulTs  on  the  north  side  terminate  at  the  North  Fork,  about  G  miles  from 
Eitrance.  The  remainder  of  the  north  bank  is  composed  of  sand-hills  covered 
a  growth  of  brush  and  scrub  timber  and  with  an  nnderlying  stratum  of  what  is 
y  called '  *  cement."  This  cement  is  composed  of  sand  and  shells,  slight!  v  cemented 
her,  soft  enough  when  in  position  to  be  cut  by  a  spade,  but  more  stable  than  the 
in  its  resistance  to  the  tide  currents,  giving  a  bluff  bank  with  deep  water  close 
[t  lies  at  about  the  level  of  hi^h  water,  and  containing  stumps  of  trees  in  their 
aal  positions,  is  probably  the  soil  of  what  were  tide  lands  before  the  sand  accumn- 

upon  it.    Due  to  this  cement,  the  north  bank  is  much  more  stable  than  south 

e  channel  on  the  bar  is  a  very  variable  one  both  as  to  depth  and  as  to  position, 
a  its  greatest  depth  in  the  summer  and  least  in  the  winter,  when  the  south- 
storms  bank  up  the  sand  at  its  outer  entrance  where  it  points  toward  the  south- 
.  I  was  told  of  depths  varying  from  9  to  16  feet  at  low  water,  and  the  actual 
b  is  probably  10  or  12  feet.  The  Coast  Survey  examination  made  in  1663  shows 
9th  at  mean  low  water  of  but  5  feet,  but  the  correctness  of  this  is  disputed.  Yes- 
irawing  12  feet  have  passed  in  and  out  over  the  bar. 

le  channel  varies  its  position  between  the  heads  on  the  north  and  the  south  of 
mtrance.  At  the  time  of  the  Coast  Survey  examination  in  1863— the  last,  and 
•ably  the  only  survey  made  of  the  entrance — it  was  well  to  the  northward  with  a 

spit  extending  north  from  the  south  head.  During  the  winter  of  188&-^86  the 
mel  broke  out  across  the  spit,  forming,  for  a  time,  two  channels ;  but  during  the 
ner  of  1^^  the  north  channel  closed  completely,  and  at  present  the  sand-spit, 
>  at  high  water  and  covered  with  drift,  is  connected  at  low  water  with  the  north 
1 

le  ebannel,  so  I  was  told,  goes  through  its  cycle  of  changes  in  seven  or  eight  years, 
iking  through  the  south  spit  close  to  the  south  head,  it  slowly  works  its  way  to 
Qortn  until  the  route  for  the  escape  of  the  tidal  flow  becomes  so  long  that  the 
sue  on  the  spit,  caused  by  the  banking  up  behind  of  the  water  in  this  long  chan- 
dae  to  the  f  notion  of  the  current,  becomes  so  great  as  to  break  through  the  spit 

form  a  second,  shorter,  narrower,  but  deeper,  channel.  The  old  channel  then 
68,  the  new  one  gradually  lengthens  and  widens  and  goes  through  the  same  cycle 
in. 

transmit  herewith  a  copy  of  the  chart  of  the  Coast  Survey  examination  of  1883, 
.  a  sketch  showing  approximately  the  condition  of  the  entrance  at  the  time  of  my 
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examination.  The  bar  was  too  rough  to  permit  of  eoing  over  it  in  the  only  brat«t 
hand  (a  row-boat),  bnt  by  landing  at  low  tide  on  the  sand-spit  and  walking  lo 4i 
ontvT  cud  of  if,  a  fair  idea  of  the  entrance  was  obtained. 

The  country  tributary  to  the  Binslaw  River  was  an  Indian  reservation  until  18r^ 
when  it  was  opened  up  to  settlement,  bnt  settlers  have  since  been  only  slowly  conr 
in,  and  the  country  is  still  undeveloped.  The  population  is  estimated  at  aboatSSt 
There  is  but  one  settlement  on  the  river— Florence — with  about  10  honsesaAd  apofw- 
la^ion  of  about  ti&.  There  are  two  other  post-offices  on  the  river,  one  at  Arme,  attke 
mouth  of  the  North  Fork,  and  the  other  at  Neeley's,  the  head  of  tide.  There  is  talk 
of  building  a  railroad  from  Eugene  City,  but  conditional  to  the  impiDrement  of  tks 
entrance. 

Mails  are  brought  trl-weekly  from  Gardiner,  on  the  IJmpqua,  by  bcacb-wagon,  and 
once  a  y^etk  by  carrier  overland  iltim  Eugene  City. 

The  only  means  of  transportation  in  and  out  of  the  country  is  by  these  two  restn 
and  by  means  of  an  occasional  visit  from  one  of  (he  small  coasting  vessels.  The  Com 
Bay  steamers  Areata  and  Coo$  Bay  have  been  in  the  river,  and  the  steam-sebooecn 
Kale  and  Anna  and  2ft«c/itVmako  in-egular  visits.  Other  coasters  come  in  oecarios- 
ally.  Yessels  Will  not  visit  the  river  unions  guaranteed  a  cargo  both  in  and  out,  sad 
insurance  and  charters  are  very  high  on  account  of  the  lack  of  information  with  Tteat 
to  the  entrance,  and  oh  account  of  the  channel  not  being  bnoyed.  The  people  cnia 
that  if  the  entrance  were  surveyed,  buoyed,  and  improved,  so  as  to  fnrnish  an  oatlil 
for  the  products  of  the  country,  that  capital  would  come  in  to  develop  it,  and  itmm 
able  rates  of  insurance  could  be  had  on  cargoes.  They  would  expect  only  the  clasicf 
vessels  that  visit  other  coast  harbors,  with  a  dran^ht  of  about  IS  feet,  and  thhik  tbrt 
these  vessels  could  be  induced  to  visit  the  river  if  the  entrance  were  sorveyed  uA 
buoyed,  and  if  a  Jetty  were  built  to  hold  the  channel  in  one  position. 

The  salmon  fishery  is  the  principal  industry  of  the  country.  The  Jnne  mn  of  saiafin 
is  small,  but  the  fall  run  is  very  large.  There  are  at  present  two  small  saltffin 
and  one  small  cannery  on  the  river.  The  pack  this  season  was  abont  1,500  cases  asd 
2,200  batrels.  It  is  expected  that  next  year  the  cannery  will  be  enlarged  and  one  «f 
the  salterics  changed  to  a  cannery. 

There  is  not  much  timber  in  sight  from  the  river,  the  country  having  been  paitially 
burnt  over  by  the  great  fire  of  1846.  I  was  told,  however,  of  large  quantities  of  fe 
and  cedar  timber  on  the  headwaters  and  in  the  gulches  back  from  the  river.  Then 
is  a  small  saw-mill  at  Acme,  which  supplies  the  local  trade,  and  there  is  no  oatiri  fcr 
any  other. 

The  bottom  and  tide  lands  in  the  valley  are  capable  of  producing  agricnltmal  and 
dairy  products. 

No  survey  has  heen  made  of  the  river  excepting  the  Coast  Survey  examinatioo  ff 
1883,  and  the  entrance  has  since  changed  to  boch  an  extent  as  to  require  a  new  snr- 
vey.  I  think  the  entrance  worthy  of  a  survey,  and  suggest  that  it  be  so  recommendcri. 
This  survey  slight  include  the  river  as  far  as  the  North  Fork.  Tho  time  in  the  laUer 
part  of  May  and  early  part  of  June  is  said  to  be  the  best  time  for  such  work,  as  ttel 
IS  about  an  interval  between  the  cessation  of  the  winter  southwest  winds  ami  tke 
beginning  of  tho  summer  northwest  winds,  and  the  bar  is  then  the  smoothest.  Sad 
a  survey  could  be  made  either  fW>m  a  steam-tug  or  a  whale-boat,  but  either  one  weald 
have  to  be  taken  there,  &s  none  are  in  the  river.  The  cost  of  this  survey  is  estiiBtfed 
at  1 1,500. 

Very  respectfully,  your  obedient  servant, 

Edw.  Bubk, 
First  lAeuienant  ofSmginent. 

Capt.  C.  F,  Powell, 

Corps  of  Engineers. 


TT  II. 

PBELIMINABT  EXAMINATION  OF  NEHALEH  BAT  AND  BAB,  OBBGOli. 

United  States  BNaiNEfis  Of^ge^ 

Porilandy  Oregon^  December  29, 1886. 

Sift:  I  have  the  honor  to  transtnit  herewith  the  report  of  a  pntfrni* 
nary  examination  of  the  Nehalem  Biver  atid  Bar,  Oregon,  lately  mi^h 
by  Lieut.  Edward  Burr,  Corps  of  Engineers. 

The  examination  was  required  by  Department  notice  to  me  of  Oetiiber 
88  last,  for  compliance  with  the  river  and  harbor  act  of  August  5, 1881 
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is  is  the  fourth  engineer  report  of  an  examination  of  the  Nehalem. 
ler  of  the  former  reports  recommended  an  improvement.  They  are 
t  on  pages  639  and  2,409  respectively,  of  the  Eeport  of  the  Chief  of 
ueers  for  1876  and  1885,  or  in  Senate  Ex.  Doc.  No.  42,  Forty-fonrth 
ress,  first  session. 

pveys  of  the  lower  portion  of  the  river  were  made  by  the  Coast 
ey  in  1868  and  1875,  which  did  not  include,  however,  soundings 
the  bar,  because,  I  judge,  of  its  shoalness  \  breakers  are  shown 
e  maps  at  the  sea-bar  from  shore  to  shore,  and  depths  there  are 
at^ed  to  be  something  less  than  6  feet  at  low  water ;  no  measure  is 
I  of  how  much  less.  Description^  of  the  river  and  its  bar  and 
ments  of  the  traffic  of  its  region  are  given  in  the  first  and  third 
*ts  named  above  and  in  Lieutenant  Burr's  report, 
my  opinion  the  Nehalem  Biver  and  Bar  are  not  now  worthy  of  im- 
ement. 

•  improvement  giving  easy  access  to  the  river  for  the  medium-sized 
ers  is*  practicable  at  moderate  cost  of  coast  works.  The  present 
c  does  not  warrant  even  this  moderate  cost.    Tillamook  Bay,  hav- 

•  good  harbor  and  entrance  for  coasters  and  a  wag3n-road  from  the 
ior,  is  8  miles  from  the  Nehalem,  and  connected  by  a  low-tide 
1  wagon-road;  there  are  also  two  traveled  trails  north  to  the  Co- 
da Eiver.  When  traffic  warrants  the  investment,  wagon-roads  and 
a  railroad  will  probably  be  built  from  the  Columbia  Biver  to  the 
Jem  country. 

Very  respectfully,  your  obedient  servant, 

Chas.  p.  Powell, 
Ca'gtain  of  Ungineers. 

e  Chief  of  ENarNEERS,  U.  S.  A. 


report  of  lieutenant  edward  burr,  corps  of  enoixber8. 

United  States  Engineer  Office, 
F&rtland,  Oregon,  Deoember  27, 188G. 

:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  the  Ne- 
1  Bay  and  Bar,  made  in  aooordance  with  yonr  instraotions : 
8  entrance  has  already  been  the  sabjeot  of  two  reports :  one  made  Febmary  26, 
by  Ma|.  John  M.  Wilson,  Corps  of  Engineeza^  and  contained  in  Ex.  Doo.  No.  42, 
•foorth  Congress,  first  session ;  the  other  made  October  22, 1884,  by  yonrself, 
ontained  in  £x.  Doo.  No.  71,  Forty-eighth  Congress,  second  session.  Keference 
de  to  the  latter  for  a  description  of  the  river  and  its  entrance,  to  which  little 
»e  added. 

the  time  of  my  visit  to  the  Nehalem  it  was  not  possible  to  get  oat  npon  the  bar, 
»  sea  was  breaking  entirely  across  the  entrance,  and  there  was,  besides,  nothing 
.  Tow-boat  available. 

n  under  the  impression  that  there  is  a  very  small  depth  of  water  on  the  Nehalem 
No  white  man  has  ever  sonnded  across  the  bar  so  far  as  I  could  learn.  An  Indian 
d  to  have  done  so  and  reported  8  feet  at  low  water.  But  parties  interested  in 
.  st«am-coaster8,  having  examined  the  entrance  with  the  idea  of  entering  there, 
aed  to  do  sq.  Tet  an  employ  6  of  one  of  these  coasters  informs  me  that  his  vessel 
B  Nestncca  Bay,  where  the  depth  on  the  bar  is  about  3  feet  at  low  water.  Again, 
le  day  that  I  was  at  the  Nehalem  Bar  the  sea  was  comparatively  smooth,  and 
but  a  small  surf  on  the  beach.  Yet  across  the  Nehalem  entrancoi  at  low  water, 
3a  broke  almost  as  heavily  as  on  the  beach. 

» river  flows  southward  parallel  to  the  beach  for  some  2  miles  and  is  separated 
it  by  a  narrow  sand-spit.  The  entrance  seems  to  be  working  still  farther  to  the 
I,  cutting  away  the  river  bank.  The  channel  on  the  bar  is  almost  a  continua- 
>f  the  river  channel  above  it,  and  appears  to  extend  through  the  breakers  at  a 
acute  angle  to  their  general  line. 
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The  entrance  might  be  improved  by  a  jetty  bnilt  Bomewhere  above  it,  bat  there  is 
nofcbiJDg  on  the  river  or  bay  that  will  warrant  any  present  expenditure  for  anrTeys  or 
improvement. 

There  are  but  few  settlers  on  the  Nehalem.  Plenty  of  timber,  and  some  eoal. 
similar  to  Coos  Bav  coal,  are  reported.  Some  sahnon  fishing  was  done  on  the  ri^er 
daring  1886,  and  the  fish  were  carried  to  Tillamook  Bay,  omilesaontb,  by  wag<m« 
for  packing. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
F^rtt  Lieutenant  of  En^neen. 
Capt.  C.  F.  Powell, 

Corps  of  Engineers, 


TT  12. 


PRELIMINARY  EXAMINATION  OF  COQUILLE  RIVER,  BETWEEN  COQUILLE 

CITY  AND  MYRTLE  POINT,  OREGON. 

United  States  Enoinbeb  Opfiob. 

Portland^  Oreffou,  Jammary  29,  ISSl. 

Sib:  I  have  tJie  lK>ii6r  to  offer  tlM  foUowing^  report  of  a  preliwncy 
ezaminatioD  of  the  Goqaille  Biver  from  Goqaille  City  to  Myrt4e  Point, 
Oregeo,  ae  required  by  DepartmeDt  orders  for  oomplianoe  with  the 
river  ami  harbor  act  of  Aogoat  5, 1886. 

The  Goqaille  Biver  is  formed  by  the  anion  of  the  North,  Middle,  and 
Soath  Forks,  which  rise  in  tbe  Ooast  Bange,  and  after  very  cireaitoos 
routes  towards  the  sea,  and  after  receiving  numerous  branches,  anite 
aboat  40  miles  from  the  mouth  of  the  river.  Myrtle  Point,  the  preoeot 
head  of  navigation,  and  near  the  junction  of  the  forks  and  Catehinfr 
Creek,  is  a  small  thriving  center  of  an  agricultural  region,  and  is  th^ 
distributing  and  receiving  point  for  the  settlements,  farms,  and  ranges 
which  extend  along  the  fertile  valleys  to  the  foot-hills. 

Twelve  miles  down-stream  is  Goquille  City,  the  principal  place  on  the 
river,  and  the  head  of  coasting  navigation. 

The  mouth  of  the  river  is  on  the  southern  Oregon  coast,  between 
Coos  Bay  and  Port  Orford.  A  Government  improvement  is  in  progress 
at  the  mouth,  which  already  affords  a  fairly  good  chaanel  for  the  small 
lumber  vessels  which  ply  between  the  lower  river  and  San  Francisco. 

No  appropriation  has  been  applied  to  the  river  above  the  moaO. 
The  act  of  August  2, 1882,  permitted  $2,000  of  the  appropriati<Hi  to  be 
used,  in  the  cUscretion  of  the  Secretary  of  War,  for  removing  sn«p 
from  the  upper  river,  bat  it  was  then  considerei!  judicious  to  apply  tbe 
whole  amount  on  the  work  already  commenced. 

The  industries  of  the  lower  river  are  lumbering,  fishing,  and  vessel- 
building,  farm  products  for  which  are  mostly  drawn  fh>ffi  the  region 
above  Goquille  City.  Wool,  batter,  skins,  hams,  potatoes,  eggs,  snd 
barks  are  also  shipped  from  this  region  on  the  lumber  vessels. 

There  are  some  drift  and  rock  obstructions  between  Goqaille  City 
and  the  moath«  A  river  improvement  ought  to  inclade  tiiis  reach  a^ 
well  as  the  one  above. 

Two  light-draught  steamers  ply  bet\i«en  Goquille  City  and  Myrtle 
Point;  one  makes  a  daily  trip,  and  the  other  runs  tri-weekly.  Xbt» 
steamers  experience  difficulty  at  the  low  stage  of  summer  and  €»rly  foil, 
on  account  of  snags  and  sunken  drift  and  shoaling  caused  by  the  latter; 
at  times  the  steamers  end  their  route  a  mile  below  Myrtle  Point  For- 
merly the  river  was  good,  and  I  am  told  that  steamers  have  ascended 
to  the  heiid  of  tide  above  Myrtle  Point,  and  that  a  coaster  has  kMded 
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•way,  between  Coquille  City  and  Myrtle  Point.  The  djecay.of  the 
el  results  largely  from  logging  and  land-clearing;  it  is  partly  un- 
able, and  the  more  those  indastrtes  are  eontinaed  the  more  need 
is  for  navigation. 

kve  to  report  that  the  Coqnille  Elver,  from  Coquille  City  to  Myrtle 
,  is  worthy  of  improvement  to  the  extent  of  snagging- work,  and 
>r  this  work  a  survey  is  not  necessary  for  preparing  plans  and 
fetes.  From  frequent  travels  on  the  Coquille  River  in  connection 
mproving  the  mouth,  and  from  late  information,  I  am  informed 
the  condition  of  the  river  and  the  availability  of  means  for  work 
m.  I  estimate  that  $5,000,  for  a  season's  snagging- work  between 
lie  City  and  Myrtle  Point  and  $500  for  annual  maintenance 
kfter,  will  be  reqnired. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 


3HIEF  OP  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


T  T  13. 

preliminary  examination  pf  umpqua  river,  oregon. 

United  States  Engineer  Oppice, 

Portland^  Oregon^  January  31, 1887. 

i :  I  have  the  honor  to  submit  the  following  report  of  a  preliminary 
inatiou  of  the  Umpqua  Eiver,  Oregon,  as  required  by  Depart- 
's  orders  for  compliance  with  the  river  and  harbor  act  of  August 
96: 

15  Umpqua  Biver  is  in  southwestern  Oregon.  The  south  and  north 
rise  in  the  Cascades  Mountains,  flow  westerly,  and  after  uniting, 
iward  in  a  oircnitous  oourse  to  Eikton,  where  Elk  Creek  is  receive<l, 
ihence  westerly  to  the  sea.  Its  mouth  is  22  miles  north  of  the  Coo^ 
antranoe,  where  an  improvement  is  in  progress,  and  nearly  the 
distance  south  of  the  Siuslaw  Biver,  where  an  examination  has 
J  been  made. 

sebnrgh,  a  principal  station  of  the  Oregon  and  California  Bail- 
,  is  on  the  south  fork  some  85  miles  above  Elkton.  Scottsburgh,  20 
I  below  Elkton,  is  the  head  of  navigation.  Gardiner  is  a  mill 
near  the  mouth.  Smith's  Biver,  on  which  good  timber  abounds, 
;ies  into  the  Umpqua  above  Gardiner. 

>ove  Elkton  the  river  is  a  little  better  than  a  mountain  stream ; 
)  are  a  few  good  stretches  of  water  near  Boseburgh.  From  Elkton 
ottsburgh  the  river  is  a  succession  of  pools  and  shallow  rock  rapids. 
w  Scottsburgh  the  Umpqua  is  a  tidal  water,  obstructed  by  some 
reefs  near  Scottsburgh  and  two  gravel  bars  below.  The  channel  at 
Qonth  of  the  river  is  regartled  as  a  good  entrance  for  coasters:  lum- 
ressels,  drawing  12  and  14  feet,  ply  between  G-artliner  and  San 
icisco.  * 

is  not  understood  than  any  improvement  of  the  month  of  the  river 
sired,  but  that  an  improvement  from  Gardiner  to  Elkton,  and  espe- 
7  to  Scottsburgh,  is  wanted.  A  survey  or  examination  of  the  Ump- 
River  was  required  by  the  act  of  July  11,  1870.  An  examination 
made  that  year  from  Boseburgh  to  Scottsburgh,  which  latter  place 
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"Was  then,  as  now,  the  head  of  navigation.  It  was  desired  to  have  the 
river  maxle  an  oatlet  for  the  agrricaltnral  and  grazing  region  lying  b<s 
tween  the  Coast  and  Cascade  ranges,  and  of  whichliosebarghis  theeeo- 
ter,and  also  for  the  Upper  Rogue  River  Valley  lying  soath  of  the  Upper 
•Umpqua.  These  regions  were  then  only  accessible  by  difficalt  wagrm 
Toads.  Information  was  given  that  no  obstractions  existed  belov 
-Scottsburgh. 

From  this  examination,  and  from  statements  given  by  the  pilot  of  a 
steamboat  which  had  lately  made  an  experimental  trip  to  Bosebargfa, 
an  estimate  of  cost  wassubmittedforpracticablenavigation  to  Boseburgh. 
The  act  of  March  3, 1871,  appropriated  $22,500  for  <'the  improvement 
of  the  Umpqua  River,  Oregon.'* 

The  work  was  commenced ;  all  rocks  reported  troublesome  were  i«- 
moved.  The  engineer  in  charge  reported  April,  1872.  that  the  curreot 
was  the  only  hindrance  to  navigation,  and  that  a  favorable  season  hsd 
passed  withont  any  serious  attempt  to  navigate  this  part  of  the  river. 
A  recommendation  was  added  that  no  further  work  be  done.  The  nn- 
expended  balance,  $4,685.89,  was  repaid  into  theTreasarj'.  Ko  farther 
appropriation  has  been  made. 

The  act  of  March  3, 1879,  provided  for  a  survey  of  the  Umi)qua  River 
between  Scottsburgh  and  its  mouth. 

The  estimate  of  cost  of  improvement,  recommended  from  this  survey, 
is  about  $12,000,  and  was  for  affording  a  channel  from  Gardiner  to 
Scottsburgh,  desired  for  the  3foot  draught  steamers  then  in  use. 

In  June,  1885, 1  submitted  a  report  on  the  proposed  application  of  the 
unexpended  balance  upoi^the  river  below  Scottsburgh.  The  examina- 
tion and  work  on  the  upper  part  and  survey  of  the  lower  river  were 
explained  in  this  report^  and  I  added  from  information  derived  and  my 
observation  during  several  trips  on  the  Lower  Umpqua  the  following: 

The  river  below  Scottsbargh  is  a  part  of  the  tri- weekly  mall  roote  from  Diain,  oi 
the  Oregon  and  California  road,  to  the  lower  river  district,  and  by  the  coast  north  u> 
the  lower  Sioslaw  coantry  and  south  to  the  Coos  Bay  region. 

The  wagon  road  from  Drain  to  Scottsburgh  is  35  miles,  while  the  distance  to  nsfi- 
gable  waters  on  the  mail  roates  fh>m  the  interior  towards  the  coast,  next  north  and 
*  soath  of  the  Umpqaa  route,  is  about  60  miles. 

For  four  years  at  least  the  mail-boat  on  the  Umpqaa  has  been  a  smaU  tog,  neoet- 
sarily  drawing  more  than  a  stem- wheel  steamboat,  with  which  it  was  Fonnerly 
expected  to  navigate  the  upper  river. 

The  mail-tug  draws  4  feet,  carries  passengers  and  express,  and  tows  a  scow  for  esiry- 
ing  freight.  The  tag  is  more  economical  than  a  stern- wheel  boat,  and  adapted,  which 
the  latter  would  not  be,  for  service  near  the  mouth  of  the  river  where  ttiere  are  tvo 
mail  landings.  There  is  another  steam-craft  working  on  the  lower  river  and  genersilr 
used  for  towing  lo^  A  bar-tug  is  stationed  at  Gardiner,  which  has,  however,  no 
special  cause  for  going  above. 

The  principal  object  for  improving  the  river  below  Scottsburgh  is  to  obviate  deiivs 
to  the  mail-boat.  The  boat  is  now  obliged  to  wait  for  the  tide  for  crossing  a  few  aIhaI 
places. 

In  my  judgment  the  river  below  Scottsburgh  is  worthy  of  improvement. 

In  further  compliance  of  orders,  a  project  was  submitted  for  applying 
the  balance  of  funds.  This  project  was  for  making  a  channel  3  feet  deep 
by  50  feet  wide  at  ordinary  lowest  water  by  rock  removal  at  five  redfe  next 
below  Scottsburgh.  The  work  was  subsequently  undertaken  and  carried 
as  lar  as  the  funds  permitted ;  91,000  are  required  to  complete  this  project 
1  have  to  report  that  the  river  is  worthy  of  such  improvement,  aod  that 
no  survey  is  needed. 

During  the  progress  of  the  work  the  obstructive  places  in  thechacneJ 
below  were  examined.  From  these  examinations  and  from  the  amver 
of  1879  I  have  estimated  that  $30,000  are  required  for  contraction  work 
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t.^wo  barSy  removal  ofssome  bowlders  aud  work  additioiial  to  that 
•  pi'^^i^t  project  on  the  Scottsbargh  Beefs,  in  order  to  afford  a 
1  '4:-foot  chanuel  from  Gardiner  to  Scottsbargh.  Another  survey 
required. 

oast  and  geodetic  survey  party  has  been  at  work  on  the  Umpqua 
d  past  few  seasons.  The  topography  has  been  executed  from  the 
1  ix)  3  miles  above  Gktrdiner,  inclnding  about  1  mile  on  Smith  Biver, 
le  liydrography  from  and  including  the  bar  and  approaches  for  the 
distance  up  the  river. 

AT'ery  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 
)  Ohief  of  Engineers,  U.  S.  A. 
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>ROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  HIVEBS  BELOW  PORT- 
AND,  OREGON,  OF  UPPER  WILLAMETTE,  UPPER  COLUMBIA  AND 
NAKE  AND  COWLITZ  RIVESS,  OREGON  AND  WASHINGTON  TERRITORY, 
.ND  OF  LOWER  CLEARWATER  RIVER,  IDAHO.      * 


CPORT  OF  MAJOR  WILLIAM  A,  JONES,  CORPS  OF  ENGINEERS^  OFFICER 
fy  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1887,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


Col  uinbia  and  Lower  Willamette  Rivers, 

below  Portland,  Oregon. 
Upper  Willamette  River,  Oregon. 
Upper  Columbia  and  Snake  Rivers, 

Oregon  and  Washington  Territory. 


4.  Lower  Clearwater  River,  Idabo. 

5.  Cowlitz  River,  Washington  Territory. 


United  States  Engineer  Office, 

Porit€mdj  Oregon^  Avgust  6, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith  annaal  reports  for  the  works 
>f  river  improvemeDts  in  my  charge  for  the  fiscal  year  ending  June  30^ 
L887. 

As  the  commerce  in  all  the  region  in  which  these  works  lie  centers  in 
Portland,  Oregon,  to  avoid  repetition  I  will  submit  here  the  commer- 
sial^statistics  required  by  Congress,  making  reference  thereto  in  the  de- 
scription of  each  work. 

The  rivers  are  in  the  collection  districts  of  Willamette  and  Oregon. 
The  ports  of  entry  are  Portland  and  Astoria,  Oregon.  The  nearest 
iigfatbouses  and  works  of  defense  are  at  the  mouth  of  the  Columbia 
River. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Engineers. 

Tlie  Chief  of  Enoinkers.  U.  S.  A. 
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« 
COMMERCIAL  STATISTICS. 


ArritaU  and  clearances  of  vessels,  and  otnnmerce,  at  Portland,  Oregon,  during  the  year 

ing  June  30, 1887. 


ARRIVALS  AND  CLEARANCB& 


CoMtwise 

Foreign  ports : 

American  Teasels 
Foreign  vessels . . 

Total 


Arrired. 


Wo. 
183 

8 
SI 


237 


Tans. 
236^884 

8,798 
82,677 


298,259 


Clearvd. 


No.  I     Tons 
118  I     Itt. 


27 
110 


28»41» 
Ulv88^ 


256.      9»,Z 


COMMERCE. 

Bzporia $S,138^0iSLM 

Imports 819, 477,  a» 

I>ntiea  collected 206,871.8 


Columbia  Eiver  wheat  fleets. 


Years. 


British. 


]87&.76  .. 
1878-77  .- 
1877-'78  .. 
1878-'79  .. 
1879-*80  .. 
1880->81  .. 
1881-'82  .. 
1882-*88.. 
1888-'84  .. 
1884.'85.. 
1886.*88  .. 
1880-'87  .. 


48 

53 

82 

49 

87 

71 

102 

55 

74 

91 

128 

121 


American. 


9 
9 
10 
13 
8 
15 
18 
19 
18 
19 
11 
10 


All 
others. 


Total 


2 
7 
4 

1 

6 

3 
6 
8 
2 

4 
4 
1 


Total 


59 


81 

89 

123 

80 

94 

114 

141 

182 


80.558 
87.157 
74l423 
89^891 

781088^ 

117.261 

8^881 


113;( 

1SI;80« 

148,89: 


Coal  fleet  arriving  at  Portland,  Oregon,  during  the  year  ending  June  90,  1887. 


Months. 


July 

Angnat.... 
Septemher. 
Ootoher.... 
November . 
December . 
January ... 
Febmary.. 

March 

April 

May 

Jane 

Total 


Domestic 


Cargoes.         Tona 


1 
1 
3 
2 
3 
3 
2 
1 
1 
1 
2 
2 


22 


2,610 
900 
8,100 
8,290 
4,225 
3.428 
8.582 
1,596 
849 
1,838 
2,875 
2,870 


80,181 


Foreign. 


Cargoes. 


4 
8 
3 
9 
3 
7 


9 

4 
8 
1 


60 


TOBS. 


1,791 
4,840 
1,544 
8,709 
.2.280 
5.280 


9,771 
6,111 
8,828 
2,007 


44»849 


Totals. 


Cargoea. 


5 
9 
8 

11 
6 

10 

a 
1 

10 
6 
4 
8 


72 


Toas. 


4,811 
5,8M 
4.8« 

UO0I 
6,515 
8,814 
8,962 
1.584 

18.499 
4^9I8 

4.wr 


T9L019 
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lis  and  clearances  of  vessels,  and  oommerosy  at  Astariaj  Oregon,  during  the  year  end- 
ing June '30,  1&&7 . 

.    ARRIVALS  AND  CLSAR^KCBS. 


pi  ports: 
merioan  ▼iMsels 
oveign  ▼eoaels .., 


Total 


Arrired. 


No. 
192 

6 
45 


243 


Tons, 
278,882 

5,168 
45,702 


829,252 


Cleared. 


COMMERCE. 


M  collected 


No. 
184 

10 
55 


249 


Tons. 
268,  516 

10.988 
67,343 


846.841 


II,  357, 281. 00 

231,438.00 

83, 051. 06 


ement  of  Cowlits  River  traffic^  furnished  bit  Joseph  Kellogg  S"  Co.,  owners  of  the  Cow- 
litz River  steamers,  for  the  year  ending  June  30, 1£^. 


I.. 

it 
I. 

L 
5. 
I. 

7. 


General 

merchan- 

dlM. 


Tons. 
2,947 
8,145 
8,588 
8,800 
10,285 
12,436 
4,285 
6,883 
7,180 
7,808 


Hay. 


Toiw. 
894 
1,249 
1,189 
1,038 

«) 
4.114 
2,575 
8,307 
8,640 
4,110 


Shingl 


Bundles. 
20,705 
24,413 
25,795 
30,770 
21,846 
32,509 
28,526 
51,286 
61,543 
67,504 


CoaL 


Tons, 


800 


Lamber. 


FMt,B.M. 

776,120 
1,196,281 
1, 257, 500 
1,858,640 
1,658,000 
1,498,088 

850,004 
1.802,517 
2, 072, 804 
2,381,880 


Logs. 


Live 
stock. 


Passen- 
gers. 


(*) 

8,020 

(•) 

5,725 

(*) 

4.178 

(*) 

5,502 

13,000,000 

6,364 

(*) 

5.586 

12,000,000 

8,812 

(•) 

4,317 

18,000,000 

4,900 

14,  OOU,  000 

4,853 

8.439 
9,240 
10,472 
11,155 
11,632 
21,227 
12,000 
12,835 
11.552 
12,892 


ngares  not  giTen. 

Amounts  for  1882  incldde  Columbia  River  traffic  between  Portland  and  month  of  Cowlltc  River. 

Included  in  general  merchandise. 


st  of  steamboats  plying  on  Vpner  IfUlametie,  Lower  ffiUamette,  and  Columbia,  Upper' 
Columbia,  and  Snake  rivers,  Oregon  and  fVashingion  Territwy, 


Kame. 


Tonnage. 


Vppsr  WUlametts 
River. 


tlem 

ity  of  Salem — 

alliope 

hampion 

lara  Parker 

leetwood 

atona 

itUe  Annie 

fountaineer 

V^estern  Queen . . 

rbreeSisters 

bonder 

Alliance 

^oneer...: 

Bonanza 

)ocideDt 

>rient 

Willamette  Chief 
3.  P.  Church 

Isabel 

N.  J.  Bratley 
P.  W.  W 


240 

423 

93 

602 

196 

68 

75 

72 

47 

75 

296 

225 

140 

80 

468 

430 

430 

524 

394 

200 

401 

69 


Name. 


Lower  Wittamette  and 
i       Columbia  ricers. 

.1 


Governor  Kewell. 
General  Canby... 
Joseph  Kellogg... 

Lncea  Mason 

Lurline  

Mansanilla 

Multnomah 

R.R.  Thompson.. 

S.  G.  Reed 

Telephone 

Toledo 

TravWer 

Wide  West 

Tacoma 

Alice 

B.  N.Cook 

Ocklahama........ 

Beda 

Wnlla  WaUa 

Alaskan 

Fannie 

Dewdrup ■ . 

Montesano 

General  Miles.... 
Margey 


Tonnage. 


184 
44 
272 
140 
838 
130 
278 
012 
607 
334 
207 
145 
929 
1,312 
J834 


394 


1,239 
1.260 
276 
80 
87 
68 
98 


Dolphin. 
WaUaskl 


Total. 


Middle  and  Upper  Co- 
lumlHa  Rwer. 

Bonita 

Dixie  Thompson 

Hassalo 

Harvest  Queen 

Fred  Billings 

Kootenai 


t' 


ToUl 

Snake  River. 


|l  D.S.  Baker 

I  Almota 

Mopatain  Queen 

John  Gates 

Spokane 

Annie  Faxon 


Tonnage* 


66 


10,220 


377 
297 
350 
697 
883 
268 


2,372 


566 
395 
511 
550 
250 
565 


''          Total 

2,887 

'           Grand  toUl 

1 

20,86ft 
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SUiiemeni  of  exports  from  Portlandy  Oregon^  during  ike  year  emdimg  Jeme  30,  ld87. 


Articles. 

Quantity. 

Yalae. 

Articles. 

Qoantlty. 

Tafae. 

Btreifn. 

Wheat bush.. 

Floa^ bbls.. 

Salmon lbs.. 

Lumber feet.. 

Other  articles 

5,202,760 

400,545 

9,656.300 

11,015,000 

$3,979,669 

1,458.468 

967,422 

119,488 

,  157,635 

Barley bosh.. 

Leather lbs.. 

Tallow pkiQB.. 

Provisions do — 

Iran tons.. 

Lumber feet.. 

Lfttbfi 

35.0C* 

85, 8H 

1,271 

12,370 

9tt 

31.063,009 

ft.  203  MO 

81i;«S5 
14.  W 

2Li» 

1ft  tts 

Total  value 

6.702,682 

Green  ftait boxes. . 

Dried  fruit pkss. . 

Copper  ore sacks. . 

OaloBB bnsh.. 

Furs lbs.. 

Sealskins do  ... 

oa bhls.- 

Teasels cases. . 

Stoves Ko.. 

Kerchandise,      nnspeoi- 

fled lbs.. 

Other  artUdea 

112.771 ;      tu^i 

1,169,820 

115,371 

22.640,500 

12, 374, 810 

783 

153,200 

64,908 

2,839,518 

5,684,349 

12.639 

182,860 

872,945 

8, 178 
10lM4 
]»,4I« 
60.997 

1,188 

22 

2.184 

5,990,000 

**k*^ 

JDonMStie. 

"Wlieat bush.. 

Flour bbls  . 

Sslmon lbs.. 

Wool do. . . 

Woolens oases.. 

Milistoffs sacks.. 

Flax-seed do. . . . 

Hides   lbs.. 

970,886 

025,772 

2,038,186 

2,830,768 

156.860 

90.725 

196.515 

216,800 

1,076,795 

25,180 

120,475 

171, 115 

4C» 

81.  ar 

23,43 

tt,m 

1,713,911 

Hops do 

Barrel-stook P^*-  - 

Potatoes bosh.- 

Oats do.... 

Total  value'. 

.  Ul7aB.« 

AggroKuts 

,  17.431,tt 

EeoeipU  of  produce  at  Portland,  Oregon^  during  the  year  ending  June  30,  IftC. 


Wheat.... pounds.. 

Floor do.... 

Oats do... 

Barley do..., 

Bran do — 

MiUstnff do.... 

Potatoes bushels.. 

Wool pounds.. 

Hides do.... 

Butter packages.. 

Eggs oases.. 

Fruit boxes.. 

Lime barrels.. 

Flaxseed sacks.. 

Hops pounds.. 


♦Valley. 


130.479,600 

41,148,400 

21,068^100 

1,313,500 

2,275^600 

8,361,800 

72,854 

1,686,170 

780.067 

2,745 

21,811 

184.800 

19,764 

15 

5,811,163 


207,912,500 

22,872.400 

10(^000 

2,882.700 

277,080 

1.2ULi0i 


10.120L14O 
2,001,491 


3^014 


6t,455 

15^337 


ToCsL 


eiwoaiOM 

2i,]aiiM 

4.191») 
fl^OM,«» 

lU88B.3If 
2.7M.» 

2.TIS 

li^TU 

01,01 

5.89ilM 


*  Willamette  Yalley. 


t  Country  tributary  to  Upper  Columbia  and  Soaks  riven. 


Statement  of  traffic  through  the  Willamette  looks  during  the  gear  ending  June  30,  1887. 


Description. 


Freight  down pounds. 

Freight  up do... 

Lumoerdown feetkB.M. 

Passengers  down nnmbsr. 

Passengers  up .Ids... 


Qasatilr. 


8v4SiH« 

m.m 


The  locks  were  closed  for  repairs  firom  July  15  to  September  1, 1881^ 
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UU  I. 

XMPHOVEMENT  OF  COLUMBIA  AND  LOWER  WILLAMETTE  RIVERS,  BELOW 

PORTLAND,  OREGON. 

This  project  covers  tKe  Golambia  Biver  from  its  mouth  to  the  Willa> 
mette,  and  this  river  as  far  up  as  the  city  of  Portland,  Oregon,  the  whole 
<li8tance  being  100  miles.    It  provides  for  a  ship-channel  of  20  feet  at 
low  water,  to  be  eflfected  by  contraction  works  and  shore  protection  at 
fowr  bars  between  Portland  and  Oolambia  City;  by  temporary  im- 
provement; by  dredging  at  those  bars  daring  the  constraction  of  the 
permanent  works;  by  temporary  improvement  at  three  bars  below  Co- 
lumbia City,  and  by  snagging  operations.    The  mean  tide  at  Portland  or 
a  low-river  stage  is  about  2  ieet ;  at  Astoria  it  is  7^  feet.    This  pro- 
ject now  keeps  the  river  below  Portland  about  equal  in  navigability 
"-with  the  Columbia  River  Bar,  and  enables  the  average  ships  of  the 
world  to  come  inland  100  miles  toward  the  place  where  the  export  prod- 
ucts are  raised.     As  the  deep-water  sea-going  ship  is  the  cheapest 
known  means  of  transportation,  it  at  once  becomes  evident  what  an 
important  factor  this  river  improvement  must  be  in  the  prosperity  of 
the  region  whose  products  find  an  outlet  by  means  of  it.    In  fact,  com- 
mercial statistics  submitted  reveal  an  extraordinary  preponderance  of 
foreign  exports  over  imports  which  is  very  rapidly  contributing  to  the 
wealth  and  prosperity  of  the  country.    Herein  lies  the  secret  of  the 
location  of  Portland.    She  is  placed  where  the  deep-water  ship,  having 
broken  through  the  coast  line,  has  gone  100  miles  inland  toward  certain 
great  commercial  commodities. 

The  appropriation  of  (75,000  was  by  the  act  divided  as  follows: 

Portland  Harbor $6,000 

River  works ^ 49,000 

Snagboat  for  servioe  on  Lower  and  Upper  Willamette  and  tribntariea 21, 000 

PBOPBLLEB  BBEDOINa  AT  »T.  HELEN'S  BAB. 

Work  began  early  in  August  upon  the  upper  or  dredge  channel  at 
St.  Helen's  Bar.  This  channel  having  become  closed  during  the  sum- 
mer flood  60  as  to  prevent  the  passage  of  deep-water  ships,  which  form 
a  large  part  of  the  commerce  of  Portland,  Oregon,  special  authority  for 
opening  it  by  propeller  dredging  was  obtained  by  telegraph  August 
18,  as  soon  as  i)ossib1e  after  the  appropriation  became  available.  The 
towboat  Cascades  was  placed  in  thorough  repair  for  service  as  tender, 
the  steamship  Tfmatilla  was  hired,  and  men  and  materials  were  assem- 
bled with  all  possible  dispatch. 

August  23. — The  Cascades  of  the  Columbia  dropped  down  to  St. 
Helen's  Bar  and  marked  out  the  range  of  the  bar  by  sinking  piles  by 
means  of  a  hydraulic  jet.  This  was  done  to  provide  against  the  shore 
range  being  obscured  by  the  fog  and  smoke  prevalent  during  the  latter 
part  of  the  summer. 

A^igust  25. — The  Umatilla  and  Cascades  dropped  down  to  the  bar. 
The  steamship  left  Portland  11.30  a.  m. ;  arrived  at  the  bar  at  2.20  p.  m. 
After  some  minor  delays  attendant  upon  handling  so  large  a  ship  in  a 
shallow  channel  without  headway,  the  Umatilla  was  all  anchored  and 
ready  for  work  at  9.15  a.  m.  the  next  morning  (26th). 

The  following  description  of  the  Um^atUla  is  introduced  here  to  give 
a  better  idea  of  the  magnitude  of  the  operations : 

OBEGON  RAILWAY  AND  NAVIGATION  COMPANY'S  STEAMSHIP  UMATILLA. 

Bnilt  at  Chester,  Pa.,  lS8t ;  cost, |400,000 ;  length  over  all,  330  feet;  beam,  40.08 
feet;  draogbt  loaded,  '^.4;  gross  toDDage,  2,131.49;  official  record,  1,335.62;  six 
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ugnst  26,  6  a.  7n. — CommeDced  ranning  out  the  port  anchors  when 

ship  swung  across  the  channel  oat  of  place.    Wind  and  tide  run- 

^.     The  towboat  Cascades  was  placed  bow  on  against  her  and  pushed 

"  is^dually  back  in  to  place  against  the  current.    The  propeller  could 

be  used,  as  the  lines  would  have  fouled  in  it 

l^egan  sluicing  9.15  a.  m;  stopped  5.30  p.  m.    Engines  run  5  hours 

::ici  43  minutes.    Whole  number  of  revolutions,  15,740;  average  per 

liKiute,  45;  average  when  in  full  headway,  55.  .Steam  pressure,  70 

o lands;  number  of  stops,  15.    Coal  burned,  34  tons. 

The  stops  were  for  fleeting  and  were  much  too  long.    By  drilling  the 

the  time  was  afterward  reduced  to  four  minutes. 
August  27. — Commenced  work  at  7  a.  m.,  running  without  detention 
ept  for  fleeting  until  12.50  p.  m.,  when  the  starboard  anchors  were 
izioved  down  by  the  tender.    Work  then  continued  until  6.20  p.  m. 

Commenced  7  a.  m;  stopped  6.20  p.  in.    Engines  run  8  hours  and 

^6  minutes.    Number  of  revolutions,  24,340;  average  per  minute,  47. 

^  team  pressure,  75  pounds ;  number  of  stops,  18.    Coal  burned,  32  tons. 

The  engineer's  crew  being  incomplete,  work  was  necessarily  suspended 

6.fteen  minutes  for  dinner. 

August  28. — Moved  main  anchor.  Hoisting  engines  hauled  in  chain 
eable  with  much  difficulty,  during  which  time, the  engines  were  moved 
forward  and  back  at  very  short  runs  at  from  one  to  two  minutes. 

Began  sluicing  7.40  a.  m. ;  stopped  6.15  p.  m.  Engines  run  8  hours 
and  31  minutes.  Eevolutions,  25,920 ;  average,  48.  Steam  pressure,  75 
pounds ;  number  of  stops,  16.    Coal  burned,  30  tons. 

August  29. — Work  commenced  as  usual  and  progressed  favorably 
until  3.52  p.  m.,  when,  under  the  influence  of  rising  tide  and  cross-cur- 
rents, the  ship  drifted  out  of  place  and  had  to  be  pulled  back  by  the 
tender.  At  0.15  work  was  stx)pped,  and  there  the  head  anchor  was 
moved  down  by  the  tender. 

Began  sluicing  7  a.  m. ;  stopped  6.15  p.  m.  Engines  ran  9  hours  and 
30  minutes.  Eevolutions,  25,440;  average  per  minute^  44.  Steam 
pressure,  75  pounds ;  stops,  28.    Coal  burned,  35  tons. 

During  the  time  the  ship  was  against  the  bank  the  engines  were  re- 
versed, and  worked  sometimes  not  to  exceed  two  minutes  either  way. 

August  30.— At  7  a.  m.  the  tender  moved  both  breast-anchors,  and 
the  lines  were  taken  up  equally  on  either  hand.  At  12.30  p.  m.  a  loss 
of  32  minutes  occurred  through  the  firemen  striking  for  fresh  meat  for 
dinner. 

4  p.  m. — The  sluicing  was  announced  finished.  The  hawsers  for  the 
breast-anchors  were  cast  off  to  be  picked  up  by  the  tender,  anchor  was 
weighed,  and  the  Umatilla  sailed  through  the  cut  and  up  to  Port- 
land, where  s)ie  arrived  at  7.15  p.  m.  The  tender  picked  up  the  anchors 
and  came  up  later. 

Began  sluicing  7.50  a.  m.;  stopped  4  p.  m.  Engines  run  6  hours  and 
IG  minutes.  Eevolutions,  17,913;  average  per  minute,  47.  Steam 
pressure,  75  pounds;  stops,  20.    Coal  burned,  30  tons. 

Totals. — Whole  running  time  of  engines,  33  hours  and  36  minutes. 
Whole  stopping  time  of  engines,  11  hours  and  11  minutes.  Steam,  75 
l>oands.  Average  revolutions  per  minute,  46 ;  coal  burned,  171  tons ; 
co£d  per  hour,  3.4  tons. 

Indicator  cards  were  taken  under  my  personal  direction  when  the 
engines  were  doing  their  normal  work,  from  which  it  appears  that  they 
developed  ordinarily  about  1,100  horse-power.  Tracings  from  the  cards 
are  herewith. 

The  work  was  conducted  by  Hon.  John  Gates,  mayor  of  Portland 
and  chief  engineer  of  the  river  and  marine  division  of  the  Oregon 
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Railway  and  Navigatiou  GompaDy,  to  whoBe  skill  and  jndgmeot  tiie 
snceess  of  the  oi)erations  were  mainly  dne. 

RIVKB  WORK. 

Surveys.-^Eiiviy  in  September  the  floating  plant,  which  was  in  very 
bad  condition  from  long  disuse,  was  assemoied  and  extensive  repain 
pat  npoii  it  i)reparatory  to  commencing  operations.  As  the  work  wa^ 
tnmeil  over  to  me  with  no  fands  I  had  no  means  of  making  a  sjHteo- 
atic  examination  and  estimate,  and  the  great  cost  of  these  repairs  has 
borne  heavily  upon  the  season's  work.  Every  boat  and  scow  required 
considerable  repairs. 

A  sarvey  party  was  at  once  placed  on  the  river  to  examine  the  ban> 
invoiced  in  the  project  tbr  the  season's  work.  A  qnarterboat  scow 
was  nsed  by  this  party,  which  moved  down  the  river  from  bar  to  bar, 
with  wind  and  current,  and  was  afterwards  placed  as  a  quarterboat  at 
Saint  Helen.  These  surveys  were  completed  in  November  and  devel- 
oped the  fact  that  no  dredging  would  be  necessary  upon  the  ham  below 
Portland.  Surveys  were  made  at  the  following  points,  and  charts  have 
been  completed  of  them: 

Willamette  Biver :  Koss  Island  Bar,  Swan  Island  Bar,  Post-office  Bar,, 
bar  at  the  mouth. 

Oolumbia  Biver:  St.  Helen's  Bar,  Martin's  Island  Bar,  Widker^  Maod 
Bar. 

The  ruling  depth  at  all  these  points  was  found  to  be  greater  than  at 
any  previous  low-water  stage  since  systematic  improrement  of  the  bars 
began,  althoagh  the  water  fell  lower  than  at  any  time  within  the  Inst 
ten  years,  the  gauge  marking  1  and  2  feet  below  zero  for  several  weeks^ 
in  October  and  November.  The  channels  were  fairly  well  maintaiDed 
throughout  the  whole  low-water  season. 

Dike  at  Si.  Helenas  Bar. — The  is^itrvey  showed  that  the  river  was  catting 
a  channel  along  the  dike  at  a  very  rapid  pace;  also,  that  near  Ae  eAoie 
end  of  the  dike  Where  it  crosses  an  old  channel  it  had  been  serioasly 
attacked  by  nudermioing.    At  this  point  the  main  cnrrent  of  the  river 
comes  upon  the  dike  nearly  at  right  angles.    It  is,  therefore,  the  vital 
point  of  the  whole  stnicture.    The  repairs  at  this  point  and  additiosal 
work  for  holding  the  bottom  above  and  below  were  very  extensive. 
Elsewhere    it  was  in  good  condition  and  has  withstood  the  attacks 
of  drift  and  ice  with  perfect  success.    Great  quantities  of  drift  have 
lodged  in  front  of  it,  become  water-logged  and  sunk,  and  filled  nearly 
solid  with  sand  up  to  about  low-water  mark.    Immediately  in  rear  the 
deposition  of  sand  has  been  extensive,  so  that  as  the  dike  now  stands 
it  is  practically  solid  up  to  low  water  for  most  of  its  length.    Repair 
work  began  October  10.     Broken   piles,  waling,  and    braces  were 
pulled  out  and  new  ones  put  in ;  a  row  of  piles  in  front  of  and  parallel 
with  the  axis  at  the  dike  was  driven  to  cover  disrupted  sections,  braced 
strongly  to  it,  and  waled ;  the  mat  work  was  built  up  to  low- water  mark 
and  heavily  ballasted  with  stone,  and  the  bottom  above  and  below  ex- 
tensively covered  with  mattress  and  riprap  stone. 

Early  in  November  an  additional  survey  was  made  of  the  bar  in  order 
to  more  fully  develop  its  shape  and  indicate  the  changes  which  might 
be  expected  from  the  extension  of  the  dike.  In  November  the  repair* 
were  all  completed  and  1,112  feet  of  new  work  began  and  neariy  com- 
pleted. 

By  this  time  a  study  of  the  facts  and  conditions  developed  led  me  to 
believe  that  a  further  extension  of  the  dike  would  be  unwiae  until  after 
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t^vemendoas  catting  produced  by  it  had  beea  allowed  to  approach 
ma^ximnin  ett(dct.  The  probabilities  were  strong  that  the  desired 
kimel  across  the  bar  would  be  produced  without  any  farther  expendi- 
re  or  intert'erence  with  the  regimen  of  the  river.  The  dike  as  now 
ustracted  reduces  the  section  to  an  extent  which  at  other  points  in 
d  neigtiborhooa  is  attended  with  excessive  depths.  Sabseqoent  snr- 
ys  made  in  February  and  April  all  strengthened  this  position^  and  a 
annei  may  reasonably  be  expected  soon.  Upon  the  comx>letion  of  the 
iw  portion  of  the  dike  the  tbroe  was  reduced  to  a  basis  Ibr  repair  work 
id  ^lost  of  the  plant  called  in. 

The  surveys  in  February  and  April  show  that  in  the  two  months  be- 
veen  them  the  24i'oot  curve  advanced  400  fleet.  The  20-foot  curve 
he  depth  called  tor  in  the  project)  advanced  800  leet^  attaining  a 
idth  opposite  the  end  of  the  dike  of  000  feet  and  of  400  feet  at  its  ex- 
remity.  This  reduces  the  distance  between  the  20-ieet  curves  above 
nd  below  the  bar  to  400  feet.  Across  this  reach  and  for  a  considerable 
JHStaQoe  above  the  whole  crest  of  the  bar  (with  minor  exceptions)  has. 
leen  planed  down  to  a  minimum  depth  of  14  feet  below  low  water  and 
here  is  a  good  16-foot  channel  across  it. 

REPAIRS  OF  CON8TRU0TION8. 

In  December  the  repair  party  was  placed  at  the  head  of  Willamette 
Slough,  where  an  extensive  injury  vo  the  bank  at  the  east  end  of  the 
dam  built  in  187&-*80,  caused  by  a  recent  flood  in  the  Willamette,  was^ 
repaired;  also  the  dams  across  the  head  of  Pearcy's  Slough,  where 
aettleoient  of  the  mattress  work  had  taken  place,  were  built  up.  Other 
minor  repairs  of  the  constructions  about  the  mouth  of  the  Willamette 
Biver  were  made,  when,  on  the  Slst  of  January,  1887,  the  party  was  dis- 
charged and  the  plant  laid  up.  Some  minor  repairs  were  also  made  in 
Febraary.  The  failure  of  the  river  and  harbor  bill  stopped  all  further 
operations,  it  being  necessary  to  reserve  all  balance  of  funds  for  care 
and  maintenance  of  plant  and  office  for  a  probable  period  of  a  year  and 
a  half. 

PORTLAND  HABBOB. 

In  the  appropriation  bill  for  this  year,  under  the  head  of  improving 
Lower  Columbia  and  Willamette  rivers,  there  was  an  item  of  (5,000 
for  Portland  Harbor.    This  was  intended,  as  shown  by  the  correspond- 
ence preceding  the  act,  to  apply  to  the  improvement  of  the  bar  or  bars 
in  the  vincinity  of  Eoss  Island.    Previous  reference  has  been  made  to 
the  survey  of  this  bar  in  October.    This  was  merely  preliminary  to 
enable  me  to  better  direct  the  surveys  to  be  made  after  those  upon  the 
river  bars  had  been  complete<l.     November  16,  a  survey  party,  under 
the  directions  of  Mr.  8.  W.  Walker,  commenced  a  systematic  survey 
of  the  river  in  the  vicinity  of  Koss  Island.    The  high  and  low  water 
slopes  and  the  low-water  discharge  had  been  formerly  determined  by 
B.  A.  Habersham,  under  the  direction  of  Col.  G.  L.  Gillespie,  Corps  of 
Eogineers.    Borings  had  been  made  by  the  party  working  there  in  Oc- 
tober.  Early  in  December  this  survey  was  completed.    It  included  a 
determination  of  the  low-water  discharge  of  the  Willamette  River  at 
Oregon  City.    At  this  point,  with  the  water  standing  at  1.7  above  zero, 
the  discharge  vnis  found  to  be  17,866  cubic  feet  per  second.    Loaded 
rod  floats  were  used  and  the  river  divided  into  longitudinal  sections  for 
determining  the  mean  velocity.    The  above  discharge  should  be  in- 
creased by  that  of  the  Clackamas  River,  about  300  cubic  feet  per  second. 
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and  reduced  by  the  water  pamped  for  the  city  of  Portland.  Bat  these 
items  are  within  the  limits  of  i)ossible  error  in  determining  the  mean  Te- 
locity by  the  method  adopted^  and  hence  the  approximate  discharge  ac 
Boss  Island  may  be  stated  at  18,000  cabic  ieet  per  second  at  the  atagiK 
of  the  measurements.  -  Further  borings  were  taken  in  May,  1887. 

This  survey  develops  a  long  cobble-stone  bar  opposite  the  upper  eod 
of  Boss  Isand,  in  the  west  channel,  with  a  low-water  depth  on  it  of  S 
feet.  Also  a  considerable  bar  oppcNsite  Sellwood,  with  11  feet  at  aaoM 
stage.  To  make  a  channel  here  with  20  feet  at  low  water  will  require 
extensive  dredging  operations  in  cobble-stone  and  probably  bed-rock. 
The  sum  of  $5,000  appropriated  is  not  sufficient  to  commence  work,  and 
it  will  be  necessary  to  hold  the  balance  after  deducting  the  cost  of  sur- 
veys, etc.,  subject  to  further  appropriation  by  Congress. 

SNAaSOAT. 

In  the  act  of  August  5, 1886,  making  appropriation  for  improving  the 
Lower  Columbia  and  Willamette  rivers,  there  is  an  item  of  921,000  fiw 
the  construction  of  a  snagboat  to  operate  upon  the  Columbia  and  Will- 
amette rivers  and  tributaries.    Pending  the  development  of  plans  for 
this  boat,  1  had  the  snagboat  Oorvallis  repaired  for  the  season's  work, 
as  she  could  not  possibly  be  finished  in  time  for  the  same.    Consider- 
able delay  having  been  met  wii;h  in  preparing  these  plans  and  in  the 
correspondence  preliminary  to  advertising  for  the  contract,  the  failure 
of  the  river  and  harbor  bill  became  known  before  the  arrangemrats 
for  advertising  were  completed.    This  brought  about  a  state  of  affuis 
which  render^  the  immediate  construction  of  the  boat  inadvisable.   As 
there  can  be  no  use  for  her  until  after  another  appropriation,  it  will  he 
better  not  to  have  her  completed  and  delivered  much  before  that  tune, 
as  she  would  only  involve  more  expense  for  care  and  maintenance. 
Contracts  will  be  made  shortly  involving  delivery  next  June  or  Joly. 

SNAas. 

From  time  to  time  as  snags  have  appeared  they  have  been  removed 
by  the  towboat  Cascades  or  the  propeller  Lincoln. 

martin's  island  BAB. 

The  following  plan  for  improving  Martin's  Island  Bar,  Colomhia 
Biver,  has  been  submitted  and  approved,  with  minor  modifications: 

United  States  Engineer  Office, 

Pwtland,  Oregon,  Januarjf  26,  Ift^. 

Sir:  I  have  the  honor  to  sabmit  the  folio  wing  project  for  closing  the  aloughe  iiat 
flank  Martin's  Island  Bar  on  the  Colnmbia  River  below  the  month  of  the  Willamette: 

The  main  river  at  this  point  has  a  sectional  area  of  97,330  sqnare  feet  at  low  water 
and  171,250  sqnare  feet  at  bank-overflow  stage.  Velocities  are  approximately  aboo( 
2.5  feet  and  7  feet  per  second  at  those  stages.  The  bar  lies  along  the  front  of  Martio'i 
Island.  It  has  an  ample  depth  at  low- water  stages,  except  npon  a  few  scattered  lumps 
which  lie  directly  in  the  channel  It  is  a  high- water  bar,  deposition  takins  pUee  tt 
high  stages  only,  when  the  wet  section  is  too  great  to  maintain  the  velocity  wtik  wtkk 
the  water  arrives  npon  it.  The  lumps  in  the  channel  and  the  crood  water  aronnd  then 
are,  in  my  Judgment,  an  indication  that  the  velocities  at  hisn  water  are  nearly  lofi- 
cient  to  maintain  the  channel,  and  it  is  probable  that  the  deflection  of  a  portion  of 
the  high- water  discharge  of  the  sloughs  through  it  will  be  sufficient  to  enable  tke 
maintenance  of  a  channel. 

The  difference  between  high  and  low  water  at  this  point  is  32  feet,  approximately. 

The  extreme  rise  and  fall  of  the  tide  is  3.5  feet|  approximately. 
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he  low- water  reference  plane  has  not  been  iixed  with  precision,  bat  is  average 

-water  as  determined  by  the  U.  S.  Coast  Survey. 

am  not  prepared  to  make  any  precise  statements  as  to  the  discharge  at  high  and 
'  water  stages  throagh  either  main  riv^r  or  the  slonghs,  since  no  current  measore- 
ats  liavo  been  taken  there,  and  I  have  not  had  time  to  make  them.  It  is  pretty 
dent,  however^  that  a  very  large  volume  of  water  will  be  added  to  the  discharge 
oiif^b  the  main  channel. 

1>  -will  appear  from  the  map  that  this  would  throw  more  water  into  Deer  Island 
Rigbj  add  I'therefore  submit  a  plan  for  closing  it.  As  the  bank  in  front  of  Martin's 
and  is  being  eroded,  it  will  doubtless  cut  away  considerably  faster  nnder  the  new 
[iditiona  imposed  upon  the  channel,  and  hence  I  propose  to  revet  it,  but  not  until 
;er  it  bas  been  watched  throagh  a  high- water  season  under  these  new  conditions. 
En  designing  the  structures  I  have  followed  the  successful  practice  on  the  Mississippi 
ver,  with  such  modifications  as  are  demanded  by  the  change  of  conditions. 
I  propose  to  close  Martin's  and  Burke's  sloughs  with  permeable  dams  of  wattled 
LeSy  well  secured  at  the  ends  of  either  upon  the  banks,  or  a  close  forest  growth  oif 
tton woods  and  underbrush. 

These  dams  will  be  of  piles  laid  with  5-feet  openings,  wattled  with  willow  brush 
id  strongly  capped  with  double  waling  timbers,  6  by  Vi  inches,  bolted  iu  the  usual 
anner. 

The  crest  of  the  dams  will  be  held  16  feet  above  low  water;  this  with  a  view  of  re- 
icing  the  slough  discharge  at  high-water  stages.  It  is  also  propof>ed  to  revet  the 
3d  and  banks  on  the  river  line  of  the  dams  with  thin  brusfa^mattress,  ballasted  as 
lowD  in  the  drawings,  and  extending  30  feet  above  and  30  feet  below.  The  dams 
ill  be  braced  to  a  row  of  short  piles  placed  in  rear  of  the  line,  said  braces  to  be  of 
inch  by  12  inch  timbers,  bolted  to  main  piles  and  held  to  brace  piles  at  the  surface 
f  the  ground  by  bent  shackles,  as  shown  in  the  drawings. 

This  mode  of  fastening  braces  has  been  executed  by  me  with  perfect  success  at 
>aint  Helen's.  It  is  simple,  cheap,  and  effective.  Braces  will  be  laid  at  intervals  of 
5  feet. 

On  shore  the  piles  will  be  sank  as  posts,  and  careful  measures  will  be  taken  to 
ecnre  the  ground  around  the  extremities  of  the  danls.  It  is  anticipated  that  these 
lams  will  rapidly  fill  up  the  sloughs  just  below  them  to  above  low  water,  when  a 
rrowth  of  grass,  willows,  and  cotton- wood  will  be  started  to  make  the  closure  perma- 
lent. 

At  Deer  Island  it  is  proposed  to  lay  up  from  material  immediately  at  hand  a  fascine 
lam  well  tied  through  from  top  to  bottom  and  weighted  with  rock,  or  gravel  and 
land  in  bags,  all  as  shown  in  the  diagrams  submitted.  Height  above  low  wator  to  be 
5  feet.  This  slough  is  of  the  same  width  as  Burke's,  but  being  bare  at  low  water  will 
not  require  a  dam  more  than  6  feet. 

The  site  not  being  accessible  to  barges  except  at  high -water  stages,  when  work  is 
more  expensive  and  difficult,  explains  the  recourse  to  a  fascine  dam.  When  the  river 
reaches  a  sufficient  stage,  stone  barges  can  come  in  and  completo  the  ballasting  with 
riprap.  It  is  expected  that  willows  will  grow  up  from  this  dam  and  make  it  perma- 
nent. 

DAM  AT  MABUN'S  SLOUGH.. 

Length feet..  700 

Mean  depth  at  low  water do...  10 

Average  neight  of  dam do...  fHi 

Average  low-water  section  of  slough,  say square  feet..  7,000 

Average  section  at  top  of  dam,  say do...  9,500 

Low-water  velocity  per  second,  about feet..  1. 5 

High-water  velocity  per  second,  about do...  5 

ESTIMATE. 

Foundation  mattress,  60  by  700  feet,  5,000  square  yards,  at  30  cents $1, 500 

Waliog  and  bracing,  18  by  6  by  12-inch  timber,  at  98 144 

Piles,  7,000  linear  feet,  at5oent8 350 

Bolts  and  spikes,  1,000  pounds,  at  8  cents 80 

Labor,  including  pile-driving 875 

Rook,  400  cubic  yards,  at  $1 400 

Contingencies  and  superintendence,  15  per  cent 500 

Total 3.849 

Say  t5.50  per  linear  foot. 

8873  ENa  87 ^158 
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DAM  AT  BUBKE's  SLOUGH. 

(For  site  see  map.) 

Leogtk feet.. 

MeaD  depth  at  low  water do 9 

Avera<;e  low-water  aeetioD,  250  by  9 sqoare  feet..  2,>S0 

Average  section  at  top  of  dam,  say do —  C.:60 

lx)w*water  velocity  i»er  second,  about foot..  1 

High-water  velocity  per  second,  about feet..  3 

ESTIMATE. 

250  faet  of  dam,  at  $5.50 $1, 

DAM  AT  DEER  ISLAND  SLOUGH. 

(For  site  see  map.) 
Length feet.. 

ESTIMATE. 

400  cords  fascines,  at  $1.50 $600100 

10  coils  bale  rope,  at  $6 ^ GO.  00 

Labor 50a« 

1,000  sand  bags,  at  5  cents 50.00 

Superintendence  and  contingencies,  15  per  cent ls^l.50 

Total l.»La 

SUMMABT. 

Martin's  Slough $3,819.00 

Burke's  Slough 1,373.00 

Deer  Island  Slough ],39L50 

Total 6,616.50 

The  following  maps  are  submitted : 

Map  of  Columbia  River  at  Martin's  Island. 

Map  of  Martin's  Slough. 

Map  of  Burke's  Slough. 

Map  of  Deer  Island  Slongh. 

Sheet  of  diagrams. 

Duplicates  for  supervising  engineer. 

Very  respectfully,  your  obedient  servant, 

W.   A.  JONKS, 

Hajor  of  JSnfitMn. 

The  Chikf  of  Engineers,  U.  S.  A. 

(Through  Col.  G.  H.  MendoU,  Supervising  Engineer.) 

[First  indonem6Dtl 

United  States  Engineer  Office, 

San  Frand9eo,  CaL,  Aiarth  1,  18^. 

Respectfully  forwarded,  approved  with  modifications  stated  in  accompanying  letter 
of  this  date. 

O.  H.   BfCXDELL, 

CoUmmI,  Corpe  of  Emyimten, 


lettkil  of  colonkl  gkorge  ii.  mendell,  corps  of  engineers,  8upekvisi56 

engineer. 

United  States  Engineer  Office, 

San  Fratieiseo,  CaL,  March  1, 1887. 

Sir  :  The  low-water  area  of  section  of  the  Columbia  River  at  Martin's  Istaiid  is 
stated  in  Major  Jones's  project  as  nearly  100,000  square  feet.  The  agnegate  area  of 
cross  section  of  the  three  sloughs  is,  at  the  points  of  occupation,  aboot  10,000  sqoara 
feet.  Closure  of  these  sloughs  will  reduce  the  low-water  river  section  by  dorlOpercent 
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bud  increase  the  low-water  coini>lement  by  a  pel c^ntage  fomeuhat  lesa.  The  effect 
>f  cloaore  is  certainly  beneficial  in  tendency,  and  it  roay  develop  an  improvement  in 
JbG  channel  which  will  satisfy  the  needs  of  navigation  and  dispense  with  the  neces- 
city  of  farther  construction  or  of  further  dredging,  which  are  now  required  periodically 
in  the  low  stage  of  the  river.  It  is  thooghtrhow  ever,  that  the  benefit  ot  olostrre  wiU 
be  found  to  be  more  marked  in  the  lower  stages  of  water  than  in  the  higher  stages. 

I  am  not  able  to  agree  entirely  with  Major  Jones's  yiows  as  to  the  deBirability,  and 
particolarly  as  to  the  practicability,  of  controlling  the  river  in  its  higher  stages  by 
tbo  proposed  construction. 

It  appears  to  me  to  be  unnecessary  to  carry  the  construction  higher  than  H  or  10 
feet  above  low  water.    The  maximum  height  of  construction,  as  proposed  in  the 

? project  for  Martin's  Slough,  is  34  feet,  whicn,  in  my  judgment,  is  too  great  a  height 
or  the  construction  indicated.  If  this  height  were  reduced  8  or  10  feet,  and  a  double 
^waling  of  about  8  inches  placed  near  low  water,  let  into  the  piles  and  bolted  every 
3  or  4  feet  with  l^-inch  bolts,  with  brace-piles  every  4  or  5  feet  or  less  in  the  deep 
"Water,  and  not  more  than  10  feet  apart  at  any  point,  the  increase  of  strength  thereby 
conferred  would  not  be  more  than  is  likely  to  be  needed.  Indeed,  I  am  not  entirely 
persuaded  as  to  the  advisability  of  light  permeable  dam^  in  positions  of  permanent 
occupation  on  the  Columbia  River.  I  would  prefer  a  strong  double-piled  dam,  of 
thickness  from  4  to  10  feet,  in  some  proportion  to  the  depth  of  water,  filled  with 
bmsb  and  stone. 

The  opinions  of  the  local  officers  are,  however,  in  favor  of  constructions  such  as 
have  been  used  on  the  Mississippi  River,  and  I  do  not  therefore  insist  upon  my  own 
opinion  at  present,  and  am  content  to  recommend  for  the  present  the  constructions 

Eropoeed,  adding  such  elements  of  strength  as  appear  to  me  to  be  indispensable,  as 
ereinbeforo  stated.  The  positions  were  recently  observed  during  a  visit  to  the  site. 
There  is  no:w  navigation  on  the  slough  below,'  and  it  is  understood  that  there  will  be 
no  opposition  from  local  interests  if  the  dams  are  placed  at  the  head  of  the  sloughs. 

Perhaps  it  will  be  clearer  to  state  that  my  distrust  of  light  works  is  doe  to  my 
opinions  in  regard  to  the  extent  of  repairs  likely  to  be  rieeded  after  freshets,  or  in 
seasons  when  there  is  considerable  ice  in  the  river,  and  also  to  the  difference  in 
amount  and  character  of  sediment  carried  in  freshets  and  at  other  stages  in  the  Mis- 
sissippi and  Columbia  rivers.  The  Icoal  otficer  must,  however,  be  presumed  to 
know  local  conditions  better  than  myself,  who  have  not  all  his  advantages. 
With  the  modifications  herein  suggested  the  project  is  approved. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mexdell, 
Colonel,  Corjps  of  Engineer*. 
The  CinBF  of  Exgixeeks,  U.  S.  A. 

[First  indoneinent.] 

Office  Chief  of  Exoixeers, 
U.  8.  A^MY, 

March  14,  1887. 

Respectfully  returned.  The  project  is  approved,  subject  to  such  modification  as 
in  the  judgment  of  Major  Jones  may  appear  necessary  to  meet  the  views  of  the 
supervising  engineer  in  the  within  letter  of  transmittal  to  this  office  of  March  1, 
and  on  the  condition  that,  as  stated  in  Mi^or  Jones's  letter  to  this  office  of  December 
2,  there  are  sufficient  funds  available  for  the  work. 

After  such  record  as  may  be  necessary  has  been  made,  these  papers  will  be  returned 
to  this  office  by  Major  Jones. 

By  command  of  Brigadier  General  Duane. 

Jonx  G.  Parke.  ^ 
Colonel  of  EngineerSf  BcU  MaJ,  Gen,,  U,  S.  A, 

[Third  indorsement.] 

United  States  Exgixeer  Office, 

Portland,  Oregon,  April  4,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers.  In  my  judgment  the  views  of 
the  supervising  engineer  may  be  met  by  introducing  the  double  waling  at  or  near 
the  low-water  level,  and  bracing  alternately  every  ten  feet  from  this  and  the  cap 
waling. 

It  should  be  observed  that  the  proposition  for  a  light  permeable  dam  depends  en- 
tirely upon  forcing  deposition  to  such  a  height  above  low  water  as  to  enable  the 
occupation  of  the  ground  iu  a  permanent  way  by  a  growth  of  trees  and  plants.  To 
do  this  on  the  Columbia  River  it  is  necessary  to  occupy  the  high- water  section,  since 
it  is  only  during  high- water  stages  that  the  river  carries  silt  iu  sufficient  quantity. 
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At  low  and  average  stages  the  waters  are  clear,  with  the  characteristio  blue  ^- 
pearance  of  clear  water. 

Between  this  proposition  and  that  for  occupying  the  low-water  section  with  stniet- 
nres  of  wood  there  is  no  middle  gronnd.  I  am  qnite  disposed,  bowerer,  to  defer  to 
the  Jndl^ment  of  the  sapervising  engineer,  and  hence,  in  accordance  with  the  inatioe- 
tions  contained  in  the  first  indorsement,  will  build  dams  of  two  rows  of  piles  as 
snggested  by  him,  and  terminating  about  at  the  low- water  level,  unless  otherwise 
ordered. 

The  balance  of  funds  in  hand  will  not  Justify  the  commencement  of  this  work  be> 
fore  another  appropriation. 

'W.  A.  JONKfl, 

Major  of  Eufiueert, 

It  is  proposed  with  the  sam  recommended  for  appropriation  to  com- 
plete the  project  for  permanent  works  over  the  whole  tidal  section;  to 
complete  the  works  proposed  at  Martin's  Island :  to  complete  the  pro- 
ject for  Portland  Harbor;  to  do  all  necessary  dredging  for  temporary 
improvement;  to  make  all  necessary  repairs  for  the  maintenance  of  con- 
struction and  plant. 

AFPBOPRIATIONS. 

Act  June  23,  1866,  Lower  Willamette $15,000 

Act  March  2,  1867 30,000 

Act  July  25, 1868  (allotted) 21,000 

ActAprUlO,  1869  (allotted) 13,366 

Act  July  11,  1870 i     31,000 

Act  June  10,  1872 50,000 

$160,363 

Act  March  3,  1873,  Lower  Willamette  and  Columbia,  from  Portland 

to  the  sea 20,000 

Act  June23,  1874 , 2U,000 

Act  March  3, 1875 20.000 

Act  August  14,  1876 20,000 

Act  June  18,  1878 30,000 

Act  March  3,  1879 45,000 

155,000 

Act  June  14, 1880,  Lower  Willamette  and  Columbia,  from  Portland, 

Oregon,  to  the  sea,  including  bar  at  ^he  mouth  of  the  Colombia..    45, 000 

Act  March  3,  leSl 45,000 

Act  August  2,  1882 100,000 

190,000 

Act  July  5,  1884,  Columbia  and  Lower  Willamette  riyers,  below  Portland, 

Oregon 100,000 

Act  August  5,  1886 75,000 

Total 680.365 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  statetnent 

July  1,  1886,  amount  available pi,hl 

Amount  appropriated  by  act  approved  August  5,  1886 75, 000. 00 


75,000.51 
July  1,  1837,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18:'6 50,396.46 


July  1,  1887,  amount  available 24,6W.fl3 

(Amount  (estimated)  required  for  completion  of  existing  project 400,000.00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1889  400, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  9  of  rivet  imi4 
hftTbor  ^<?ts  of  1866  and  ^867, 


I 
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UU  2. 
IMPROVEMENT  OF  UPPER  WILLAMETTE  RIVER,  OREGON. 

The  object  of  the  improvement  is  to  secure  light-draaght  navigation 
as  far  up  as  Eageue  City,  Oregon,  inclqsive  of  12  miles  of  tribntaries,  an 
aggregate  distance  of  184  miles. 

The  plan  consists  of  snagging,  bar  scraping,  wing-dam  constrnction, 
and  rock-blasting.  The  present  project  was  adopted  in  1878.  Esti- 
mated cost  was  (80,000,  exclusive  of  about  (12,000  per  year  for  main- 
tenance. The  total  amount  appropriated  to  date  for  this  project,  (84,000. 
Amoant  expended  thereon  to  date,  (81,089.27. 

Operations  were  commenced  about  the  middle  of  September,  1886, 
by  putting  the  snag-boat  Corvallis  in  thorough  repair.  The  following 
work  was  done  upon  her,  at  a  cost  of  $900,  and  she  was  placed  in  the 
field  September  27 : 

Cavallis  refitted,  new  bitts,  new  braces  on  sheer  legis,  ten  new  deck 
beams  forward,  six  new  deck  beams  aft,  six  new  bucket  planks,  caulked 
all  round,  six  new  wheel  buckets,  8foot  pieces  of  oak  on  each  side, 
strengthened  cylinder-bearing  for  shaft,  holes  repaired  on  each  side  of 
gunwale,  one  piston-ring  replaced,  new  covering-board  forward,  feed- 
pipe repaired.  , 

Owing  to  the  lateness  of  the  season  and  the  extremely  low  stage  of 
the  river  impeding  the  progress  of  the  boat,  the  winter  freshet  of  the 
Willamette  came  on  before  the  work  contemplated  was  completed,  and 
she  was  laid  up  with  a  view  of  renewing  operations  in  the  spring. 

Unfortunately  the  failure  of  the  river  and  harbor  bill  in  this  interval 
rendered  it  necessary  to  suspend  all  further  operations  and  use  the 
balance  of  the  appropriation  in  the  care  and  maintenance  of  plant  and 
constructions.  ' 

The  following  work  was  done: 


Month. 


October... 
November. 
December. 


Feet  of  wing- 
dams 
constructed. 


100 


Nomber  of 

snags 
removed. 


164 

165 

67 


30.6 


Kind. 


S  Cottonwood,  fir,  ash,  and  willow. 


An  examination  of  the  river  at  Gorvallis,  Oregon,  in  compliance  with 
Senate  resolution  calling  for  same,  with  a  view  to  determine  project 
for  preventing  a  cutoff  at  that  point  was  made,  and  a  project  com- 
pleted and  presented,  as  follows: 

resolution. 

In  the  Senate  of  the  United  States, 

December  13, 1886. 

Whereas,  It  is  alleced  that  the  Willamette  River,  near  the  city  of  Corvallis,  is  about 
to  cnt  a  new  channel  by  which  said  city  will  be  left  at  a  considerable  distance  Arom 
the  river,  the  navigation  of  the  river  destroyed  or  greatly  impaired,  and  much  dam- 
age done  to  a^acent  lands : 

lle9olved^  That  the  Secretary  qf  War  be,  and  he  is  hereby,  directed  to  cause  an  ex- 
amiDation  of  sold  river  at  said  point  to  be  made,  and  report  to  the  Senate  at  the 
earliest  practicable  day,  what  works,  if  any,  are  necessary  to  prevent  such  threat- 
ened change  in  the  channel  of  the  river,  and  an  estimate  of  the  cost  thereof. 

Anson  G.  McCook, 

Secretary. 
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LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  xnE  Chief  of  Engineers,  United  States  Aru y, 

JFashington,  D.  C,  December  14,  139S. 

Sir:  The  inclosed  copy  of  a  resolution  of  the  Seoaie  of  the  United  States,  d«led 
December  13,  1886,  is  transmitted  for  your  information  and  for  report. 

Yon  will  proceed  at  the  earliest  practicable  period  to  make  ancn  examination  of  the 
locality  in  question  as  vrWi  enable  yon  to  comply  with  the  reqniremeotB  of  the  reao- 
Intion  and  sabmit  an  estimate  of  the  cost  of  such  work  as  you  may  deem  it  advisable 
to  propose. 

The  expenses  of  the  examination  will  be  defrayed  from  the  appropriation  for  ioi- 
proving  the  Upper  Willamette  River  above  Portland,  Oregon. 
By  command  of  Brigadier-Greneral  Doane. 
Very  respectfully,  your  obedient  servant, 

'   '  Jonx  G.  Par£e^ 

Colonel  of  £ngincer$,  Bet  Maj.  Gem.,  U.  S.  A. 

Maj.  W.  A-  Jones, 

Corp8  of  Engineers,  Portland^  Oregon. 


report  of  major  W.  a.  JONE9  ON  THREATENED  CUT-OFF. 

January  8, 18tj7. 

Sir:  I  have  the  honor  to  submit,  in  compliance  with  instractions  coDtained  in 
Department  letter  of  December  14,  1888,  the  following  report  npon  the  thieatened 
cut-off  in  the  Willamette  River,  at  Corvallis,  Oregon : 

REPORT. 

The  city  of  Corvallis  is  situated  on  the  lower  arm  of  a  deep  S  bend  in  the  WiUamette 
River.  In  the  first,  or  npper  concave  of  this  bend,  the  nver  has  cut  in  deeply  and 
now  threatous  a  cnt-off  at  the  point  shown  on  the  sketch  herewith. 

The  city  stands  on  a  low  blnff  of  hard  alluvium  on  the  western  border  of  the  wide 
bottom  of  soft  material  through  which  the  river  runs.  Through  this  bottom  the 
stream,  subject  to  sudden  and  extremely  violent  floods,  meanders  through  channels 
and  sloughs  that  are  continually  shifting  over  considerable  distances  from  aide  to  side. 

The  winter  floods  usually  cover  this  alluvial  bottom  several  feet  deep.  Below  tbe 
concave  bond,  where  the'  cut-off  is  threatened,  the  river  floods  nsnally  cover  the 
whole  bottom  down  to  the  river  below  the  city  to  a  depth  of  from  4  to  8  feet.  Tbe 
flood  velocities  probably  reach  as  high  as  7  miles  per  hour.  As  soon  aa  the  river  gets 
out  of  its  banks  a  great  volume  is  carried-  across  the  peninsula  along  the  line  F  Q. 
The  velocity,  as  indicatecl  by  the  heavy  deposits  of  large  gravel,  mnat  be  conatden- 
ble.  Deep  gullies  are  cut  along  here  in  man^  places.  At  the  point  of  the  threat- 
ened cut  off  tbe  river  has  been  gradually  cutting  into  the  concave  bend  and  moving 
ita  apex  down- stream.  This  process  will  continue  until  the  resistance  to  the  flow  olf 
water  around  the  bend  at  overflow  stages  will  be  greater  than  that  straight  across  or 
throngh  some  old  slough  above.  As  the  conditions  are  favorable  for  a  cnt-off,  tbe 
chances  are  in  favor  of  the  former.  This  may  occur  at  any  future  winter  freshet. 
Two  methods  of  preventing  the  threatened  diversion  of  the  river-bed  present  them- 
selves : 

(1)  Divert  the  river  above. — That  is  to  say,  lead  it  across  the  npper  peninanlaof  the 
bend,  which  is  all  overflowed  at  ordinary  high  water,  bringing  it  into  the  old  chan- 
nel somewhere  in  the  vicinity  of  the  point  marked  A  on  the  river  sketch  herewith. 
This  peninsula  is,  in  my  judgment,  the  field  of  a  long-continned  aggressioii  of  tbe 
river  into  the  npper  concave  bend  of  the  S. 

It  is  densely  covered  with  cotton-wood  forest,  many  of  the  trees  being  of  greftt 
size,  and  many  having  evidently  died  of  old  age.  There  are  some  low  swales  thss 
would  seem  at  first  ^rlance  to  have  been  paths  of  the  river  across  the  peninsala;  Nt 
the  probabilities  are  that  they  are  only  evidences  of  the  progress  of  the  river  in  fons- 
ing  it  and  of  local  paths  of  the  high-water  discharge.  I  have  seen  no  strong  tend- 
ency of  the  river  at  any  point  to  cut  across  this  point.  All  this,  taken  in  connection 
with  the  fact  that  tbe  ground  is  occupied  with  stomps  and  roots  of  a  dense  forest, 
and  the  fact  that  th<'  proposition  of  making  a  cut-off  is  one  always  attended  with 
difficulty  and  uncertainty  and  unexpected  results  at  otiier  points,  Heads  me  to  the 
opinion  that  it  will  not  bo  advisable  to  attempt  it  here. 

(2)  Jicvct  the  concave  bank  at  the  threatened  point. — T|ie  line  f  o  be  protected  is  sboot 
6,000  feet  long,  as  shown  on  the  sketch.    If  this  can  be  hdld  at  reasonable  cost  it  wiU 
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%kke  proper  method,  as  there  will  be  iio  disturbance  of  the  regimen  of  the  river, 
fr  of  any  vested  property  rights  that  'may  have  grown  up  in  the  vicinity.  Two 
pkgs  are  essential  to  this  project.  One  to  hold  the  unstable  bank  and  the  other  to 
iwent  the  high-water  discharge  from  crossing  the  lower  peninsula  of  the  S  with 
iooity  sufficient  to  cause  the  deposition  of  gravel  and  sand  on  the  cultivated  land, 
pt  is  proposed  to  revet  the  whole  slope  with  a  brush  mattress  to  some  distance  be- 
%r  loiv  water,  flrst  cutting  it  down  from  the  vertical  to  aslope  of  1  or  1|  with  a  hv- 
iikQlic  jet.  To  make  this  permanent  a  growth  of  willows  and  cotton- wood  should 
^  coltivated  over  the  slope  and  upon  the  berme  at  its  crest. 

To  slacken  the  current  across  the  lower  peninsula  at  high-water  stages 'it  is  pro- 
osed  to  lay  a  braced  hurdle  10  feet  hack  of  and  along  the  crest  of  the  revetted  slope, 

K»n  the  line  shown  in  the  sketch,  extending  to  high- water  line.  The  water  will 
n  cover  the  area  below  as  before,  but  will  pass  over  it  with  low  velocity,  and  the 
eposit  will  benefit  the  land.  The  data  for  the  following  estimates  are  based  upon 
dfonnatioD  on  file  and  upon  a  survey  of  the  Oregon  Pacific  Raili^ad  along  the  line 
f  the  bank  to  be  protected. 

ESTIMATB. 

batting  down  slope,  50,000  cubic  yards,  at  4  cents $2,000 

Ifattrees  description  (wattled  mattress  of  willow  poles  and  brush  laid  con- 
timioaa  from  a  scow  with  ways  projecting  over  bank),  20,000  square  yards, 

at  40  cents 8,000 

Hurdle  description  (let  6-inoh  fir  poles  3  feet  into  the  ground  at  intervals  of 
3  feet;  wattle  strongly  with  brush  and  cap  with  double  waling  of  3  inch  by 
6  inch  timber;  brace  with  3  inch  by  6  incn  pieces  to  a  row  of  similar  posts 
let  into  the  ground  about  12  feet  behind  the  hurdle,  and  spiked  on ;  these 

jttoste  to  project  1  foot  above  ground),  6,000  linear  feet,  at  30  centa 1, 800 

Willow  planting  and  contingencies 1,200 

Engineering  expenses 1,000 

Total 14,000 

As  the  winter  freshet  had  set  in  when  m^  instructions  were  received  in  this  matter 
it  was  not  practicable  to  make  any  snrvev  in  connection  with  the  examination. 

In  view  of  the  fact  that  the  threatened  cut-off  would  isolate  the  city  of  Corvallis 
from  the  river,  it  seems  to  me  proper  that  the  work  should  be  done. 
Very  res])ectfnlly,  your  obeaient  servant, 

W.  A.  Joxss, 
Major  of  Engineers, 

The  Chief  of  Enginekrs,  U.  S.  A. 

It  is  proposed  to  apply  the  appropriation  asked  for  as  follows : 

• 

Completion  of  new  snag-boat |7,000 

Current  operations  for  maintenance  of  channel 12, 000 

Boci:  removal  and  wing-dams 7,000 

Surveys • 3,000 

Total 29,000 

APPB0PRIATI0N8. 

Act  March  3, 1871 $16,000 

Act  March  3, 1873 3,000 

Act  June  23,1874 7,500 

Act  March  3,  1975 25,000 

ActAugust  14,  187B 20,000 

Act  August  18,  1878 20,000 

Act  March  3, 1879 12,000 

Act  June  14, 1880 12,000 

Act  March  3, 1881 15,000 

Act  August  2, 1882 5,000 

Act  July  5,  1884 10,000 

Act  August  5,  1886 10,000 

Totol C 165,500 

For  commercial  statistics,  see  letter  of  transmittal. 
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Money  statement 

Jaly  1,  1886,  amount  available $15.4^ 

Amonut  appropriated  by  act  approved  Angast  5,  1886 10,  OteJL  M 

10, 015. 4Df 
July  1, 1887,  amoant  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1886 7,104.75 

July  1,  1887,  amount  available 2,910.n 

^Amount  (estimated)  required  for  completion  of  existing  project: 

Construction $7,000.00 

Snag-boat 7,000.00 

Maintenance 12,000.00 

Surveys 3,00a00 

SO.GOe.OO 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  Jane  30,1889    29»  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


UU3. 


IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AXD 

WASHINGTON  TERRITORY. 

The  plan  of  this  improvement  consists  in  submerged-rock  blastiDg 
and  bar-scraping  to  secare  a  low-'water  channel  of  5^  feet  in  theColam- 
bia  as  far  as  Ainsworth,  and  4}  feet  in  the  Snake  as  far  as  Lewistoo. 
The  original  estimate  of  cost  is  $132,000.  Total  appropriation  for  this 
project,  $121,000.  Amount  expended  thereon  to  date,  $121,000.  The 
project  covers  the  Columbia  Eiver  from  Celilo,  Oregon,  to  the  mooth 
of  the  Snake,  at  Ainsworih,  Wash.,  and  the  Snake  from  this  point  to 
Lewiston^  Idaho. 

It  was  decided  in  the  outlet  to  do  the  season's  work  by  hired  Ubor, 
instead  of  by  contract,  as  had  hitherto  been  done,  on  account  of  the 
excessive  prices  which  had  been  paid  for  the  kind  of  work  involved, 
and  to  make  a  careful  survey  of  as  many  of  the  rapids  below  Bipam, 
commencing  at  Texas  Bapids,  as  the  funds  in  hand  would  justify. 

To  this  end  a  large  drill-scow  was  built  at  liewiston  and  oomplet«d 
and  furnished  with  a  complete  outfit  for  hand-drilling  and  blastiDg  iD 
the  dangerous  rapids  of  this  river.  Funds  in  hand  did  not  jastify  fur- 
nishing her  with  a  steam  plant  Her  keel  was  laid  October  2,  and  No- 
vember 1  she  was  anchored  in  Texas  Bapids  and  at  work,  having  been 
taken  down  the  river  70  miles  by  her  crew  of  skilled  boatmen.  Two 
large  skiffs  were  also  built  at  the  same  time. 

This  scow  carries  a  house  on  deck  for  quarters,  store-rooms,  ete^  a 
large  projecting  platform  astern,  upon  which  the  drillers  stand  while 
at  work,  and  four  stout  spuds  fore  and  aft  arranged  with  simple  taekie 
for  raising  her  slightly  in  the  rapids  while  at  work,  so  as  to  have  a  por- 
tion of  her  weight  carried  on  the  spuds.  This,  in  connection  with  ber 
anchorings,  gives  a  stable  platform  from  which  the  drilling  cimi  be  car- 
ried on.  The  water  over  the  rocks  to  be  removed  on  these  rapids  is 
more  or  less  shallow.  The  scow  is  anchored  so  that  the  platform  rests 
just  above  them.  Holes  are  drilled  and  charged  with  sufficient  powder 
to  break  up  the  rock  into  such  small  fragments  as  th^  enrreot  will  canj 
away.  The  firing  has  usually  been  done  by  means  of  time  fases.  Some- 
times a  large  charge  is  laid  upon  the  top  of  the  rock  in  case  of  snfficieat 
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l^pth  of  water  for  efficient  tampiDg.  This  seems  like  a  simple  opera- 
iloiiy  but  in  the  difficult  rapids  of  this  river  it  requires  great  skill  and 
i  augment. 

The  following  work  was  done  : 

^  Cable  yards. 

cas  Rapids • 425 

t^tle  Gooae  Rapids 65 

Total 490 

At  Log  Cabin  Rapids,  where  a  very  narrow  channel  passes  a  project- 

e  point  of  d6bris  from  the  shore,  a  strongly  framed  and  ironed  crib, 
4:00  cubic  yards,  was  laid  around  the  point  for  boats  to  sheer  against 
in  passing,  and  has  proven  a  very  satisfactory  solution  of  the  question 
of  passing  one  of  the  worst  places  between  Kiparla  and  Lewiston. . 

The  crib  cost,  complete  and  in  place,  $950. 

The  survey  party  made  a  detailed  examination  of  Texas  Rapids,  a 
X>lace  where  improvement  will  be  attended  with  considerable  difficulty 
and  expense. 

The  following  was  done :  f 

Slopes  at  high  and  low  water  dotermined. 
Low-water  yeiocitiee  determined. 
All  rocks  and  reefii  located  with  plane  table. 
Ample  soandings  taken. 

Low-water  discharge  determined  approximately  in  a  favorable  reach  below  the 
rapids. 

The  highest  yelocitv  noted  was  9.48  miles  per  honr. 

The  low-water  discnarge  was  fonnd  to  be  ij6;346  cubic  feet  per  second. 

The  following  charts  of  the  Texas  Rapids  have  been  prepared : 

General  chart  showing  soundings,  rocks,  and  reefii. 

Sheet  of  sections. 

Longitudinal  profile  showing  slope  and  bed. 

From  these  it  appears  that  this  obstruction  results  from  an  insuffi- 
cient section,  especially  during  low  stages,  and  that  such  velocities  as 
9^  miles  per  hour  are  developed  by  the  damming  effect  of  the  constric- 
tion. The  river  has  not  yet  cut  a  normal  channel  through  the  rocks  at 
this  point  Under  the  project  for  improvement  with  which  we  are  now 
working  it  will  not  be  possible  to  do  much  good  at  this  point  except  in 
this,  that  the  rocks  we  may  remove  now  are  a  portion  of  the  large 
quantity  which  ultimately  will  have  to  be  removed.  Before  such  exten-, 
Bive  operations  are  undertaken,  however,  it  is  very  essential  that  a  very' 
careful  survey  should  be  made  of  the  whole  river  below  Grand  GaSon. 

The  discharge  measurements  show  Snake  River  to  be  of  considera- 
ble magnitude.  The  whole  slope  from  Lewiston  to  the  mouth,  a  dis- 
tance of  137  miles,  is  2.9  feet  per  mile. 

Similar  surveys  were  made  at  Monumental  Rapids,  Long  Crossing 
Rapids,  and  Pine  Tree  Rapids. 

Towards  the  close  of  the  month  of  December,  as  the  funds  were  about 
exhausted  and*  the  season  for  running  ice  at  hand,  both  parties  were 
disbanded  and  the  plant  laid  up  at  Almota,  Wash.,  where  it  would  be 
free  of  danger  from  ice.  It  was  afterward  removed  to  Lewiston,  Idaho, 
for  better  convenience  in  the  care  of  it. 

It  is  to  be  observed  that  independent  of  the  cost  of  plant  the  removal 
of  the  rock  in  this  season's  work  cost  $7.30  per  cubic  yard.  The  wear 
and  tear  and  maintenance  of  plant  should  be  added  to  this,  but  it  can 
not  be  determined  from  the  operations  of  one  season.  It  is  very  easy  to 
*  see,  however,  that  there  has  been  a  large  reduction  ujion  the  previous 
cost  of  doing  this  work  by  contract. 
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Rl^SUM^  OF  MONTHLY  OPERATIONS. 

September,  188G. 

Operatious  during  the  mouth  consi^ed  of  organizing  sorvej  aiMl 
blasting  parties  and  assembling  the  necessary  men,  boats,  and  material 
for  0|)erations  daring  the  season. 

October,  1880. 

Survey  party. — Snrvey  party  of  nine  men  left  Portland,  Oregon,  on  the 
2d  instant,  and,  assembling  boats  and  supplies  at  Biparia,  Wash.,  reached 
Texas  Rapids  on  the  7th.  Water  low  and  favorable  for  work.  Soond- 
ings  taken  from  head  to  foot  of  rapids,  and  a  distance  of  1,021  feet 
measured  off  below  the  foot  of  the  rapids  where  there  are  oomparativdy 
few  rock'obstractions.  A  great  namber  of  soundings  were  taken  amidst 
the  rapids,  and  required  Information  obtained  to  show  the  slope  and 
enable  namerous  tross-sections  of  the  river  to  be  made.  Sarfaoe  Telod- 
ties  were  taken,  and  plane  table  work,  locating  and  defining  the  rocks 
and  reefs,  has  been  carried  on  over  the  whole  field.  A  great  deal  of 
work  in  a  difficult  and  dangerous  rapid  has  been  accomplished. 
^  Blasting  party. — During  the  month  a  drill-scow  and  two  large  skiffs 
were  built  by  hired  labor  at  Lewiston,  Idaho,  under  special  authority, 
at  a  cost  of  $1,200. 

Party  was  assembled  at  Lewiston  and  moved  down  the  river  with  the 
boats,  and  was  anchored  and  at  work  in  the  Texas  Bapids  the  day  after 
arrival.    A  rapid  and  skillful  performance. 

November  J 1886. 

Operations  directed  to  removal  of  submerged  rock  from  rapids  at 
Texas  Ferry  and  Little  Goose  Island,  and  to  the  snrvey  of  rapids  at 
Texas  Perry  and  below. 

Blasting  party. — Operations  on  drill-scow  commenced  1st  instant  at 
Texas  Bapids.  The  rapids  of  Snake  River  are  so  swift  and  rocky  that 
handling  the  scow  in  them  is  very  difficult  and  dangerous  work. 

Working  party  consisted  of  1  overseer,  1  foreman,  1  blacksmith,  I 
helper,  1  carpenter,  1  store-keeper,  3  boatmen,  8  drillers,  1  cook,  1  cook's 
helper. 

Up  to  the  14th  instant  125  cubic  yards  of  rock  had  been  removed, 
when  the  scow  was  ordered  up  to  Little  Ooose  Island  and  put  to  wort 
on  a  number  of  small  bowlders  widely  scattered  about  along  the  chan- 
nel. By  the  21st  these  were  all  removed,  amounting  to  65  cubic  yiunis, 
and  the  scow  dropped  down  to  Texas  Bapids  and  resumed  work  at  that 
point.  In  21  days  190  cubic  yards  of  rock  were  removed.  This  at  last 
year's  contract  price,  $18  per  cubic  yard,  would  have  cost  $3,420.  Hie 
entire  expense  of  this  party,  inclnding  all  supplies  whatever,  does  not 
exceed  $1,800  per  mouth. 

Survey  party. — Operations  were  continued  upon  survey  of  Texas 
Bapids  and  platting  field  work  to  be  furnished  in  time  to  direct  blast- 
ing work  at  same  place.  Work  was  completed  here  on  the  13th,  and 
on  the  14th  the  party  dropped  down  to  Monumental  Uapids,  21  miles 
below.  Bemained  here  until  the  24th,  completing  the  survey  at  this 
point,  and  moved  down  to  Long  Grossing  Bapids,  where  ox^eratioos 
were  continued  until  end  of  the  month. 

Snrvey  party  composed  of  1  assistant  engineer,  1  transitman,  2  re- 
corders, 4  boatmen,  1  cook,  1  mess  boy. 
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December^  1886. 

Purvey  party. — Survey  of  Long  Crossing  Eapids  completed  on  4th 
tant.  On  the  5th  and  6th  instants  measurements  for  low-water  dis- 
ATge  were  made  at  favorable  point  in  the  vicinity. 
Ou  the  9th  instant  the  survey  of  the  Pine  Tree  liapids  having  been 
mpleted,  the  party,  under  original  instructions,  dropped  down  to 
nsworth.  Men,  stores,  and  camp  equipage  were  shipped  to  Uiparia, 
id  the  party  proceeded  in  its  boats  to  Oelilo,  and  from  there  to  Port- 
ad  by  rail,  where  it  was  disbanded  on  the  18th  instant. 
JBlasting  party. — Operations  continued  at  Texas  Eapids;  300  cubic 
trds  of  rock  removed.  Party  disbanded  on  the  29th  instant,  and  drill- 
ow  and  plant  laid  up  at  Almota,  the  nearest  point  where  it  would  be 
.fe  from  moving  ice. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  submerged-rock 
lasting  in  the  rapids  and  the  removal  of  cobble-stone  bars  between 
iparia,  Wash.,  and  Lewiston^  Idaho. 

APPROPRIATIOIfS. 

pper  Colambia  River : 

Act  Jnne  10,  1872 $50,000 

Act  Jane  23,  1874 20,000 

Act  March  3,  1875 ^ 35,000 

$105, 000 

Tpper  Columbia  and  Snake  riTers : 

Act  August  14, 1876 15,000 

Act  June  18, 1878 20,000 

Act  March  3,  1879 20,000 

Act  June  14, 1880 15,000 

Act  March  3, 1881 15,000 

Act  August  2,  1882 6,000 

Act  July  5,  1834 20,000 

111,000 

Upper  Columbia  Biver,  including  Snake  River : 

Act  August  5,  1886 10,000 

Total 226,000 

For  commercial  statistics,  see  letter  of  transmittal. 

Money  statement. 

July  1, 1886,  amount  available $2,371.  60 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000. 00 

12.371.60 
July  1, 1887,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1886.. $12,345.45 

July  1, 1887,  outstanding  liabiUties 26.15 

12.371.60 

r  Amount  Xestimated)  required  for  completion  of  existing  project 26, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^     18ri0 26,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i^    harbor  acts  of  1866  and  1867. 


UU4. 

IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 

The  plan  here  is  to  make  a  channel  through  rock  reefs  and  cobble- 
stone bars  over  a  distance  of  40  miles  above  Lewiston,  to  secare  a  depth 
of  4  feet  at  low  water.  The  original  estimated  cost  was  $34,424.  Total 
appropriation  to  date,  $15,000.    Total  expenditures,  $15,000.    No  funds 
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have  been  available  daring  the  fiscal  year,  and  there  are  no  operatioiis 
to  report.  It  is  propos^  daring  the  coming  year  to  complete  the 
project.  This  line  will  tap  an  exceedingly  rich  and  prodnctive  ooontrj, 
and  when  the  small  cost  of  the  improvement  is  considered,  it  seems  ad- 
visable to  complete  it  at  once. 

APPROPRIATIONS. 

Act  March  3, 1879 - |5,fl» 

Act  June  14,  1880 5,006 

Act  August  2,  18d2 5,000 

Total 15,0» 

For  commercial  statis'tics,  see  letter  of  transmittal. 

Money  statement 

{Amount  (estimated)  required  for  completion  of  csistinj^  project $19. 4S4. 00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  Jane  30, 18^     19, 424.  OV 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


UUs. 
IMPROVEMENT  OF  COWLITZ  EIVER,  WASHINGTON  TERRITOET. 

The  plan  of.improvement  of  (his  river  consists  in  wing-dam  oonstrae- 
tion,  bar-scraping,  and  snagging  operations,  to  secure  light-draaght 
navigation  up  to  Toledo,  a  little  more  than  30  miles  above  the  moaUt 

The  original  estimated  cost  of  this  work  is  $3,000  for  the  first  ye^ 
and  an  annual  expenditure  thereafter  of  $2,000  for  maintenance.  The 
amount  expended  to  the  end  of  the  fiscal  year  is  $8,000. 

The  work  of  improvement  on  this  river  has  made  a  commercial  de- 
velopment very  large  in  proportion  to  the  amount  expended,  and  I  «& 
of  the  opinion  that  operations  should  be  extended  to  Klikitat  Bridge 
about  20  miles  above  Toledo,  and  also  to  include  shore-protection  wbcre 
necessary.    The  estimate  submitted  has  this  extension  in  view. 

OPERATIONS. 

October,  1S8G. — The  steamer  Toledo,  engaged  in  snagging  operatioD& 
bar-sluiciug,  rock* blasting,  and  wing-dam  construction. 

At  Stock's  Bar  a  dam  90  feet  long  and  2^  fleet  high,  containing  256 
sacks  gravel  and  12  cords  of  brush,  was  constructed,  and  at  Jones's  Bar 
4  large  Tocks  were  blasted  out  and  removed. 

November  J  1886. — Operations  under  the  present  appropriation  com- 
pleted. Over  the  reach  of  30  miles  from  Toledo  to  the  mouth  of  the 
river  a  navigable  depth  of  2^  feet  was  gained  at  extraordinary  low 
water.  The  river  was  full  of  snags  and  stumps  of  enormous  size,  mostly 
buried  in  the  sand  and  gravel,  and  in  many  places  there  was  but  15 
inches  water.  These  snags  and  stumps  were  removed  by  liberal  use  of 
giant  powder.  The  bars  were  deepened  by  sluicing,  horse-serapiD^f 
and  shoveling.  Just  below  Toledo  the  river  was  diverted  by  diggings 
new  channel  1,200  feet  long  and  the  river  turned  into  it. 
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wing-dam  was  constructed  at  Stock's  Bar  100  feet  long,  containiug 
ons  gavel  and  50  cords  brush,  and  a  depth  of  water  obtained  on 
>ar  of  3J  feet. 


MonUi. 


ST 

aber. 
Total 


Winfc^dam 
coniitracted. 

SnagB 
removed. 

Feet 

1         90 
100 

Number. 

238 

77 

190 

315 

Kind. 


?  Ash,  filr,  and  willow. 


articalar  attention  is  called  to  the  very  successful  and  economical 
son's  operations  on  this  river.  At  an  expenditure  of  $2,000  a  reach 
(O  miles  of  river,  carrying  very  many  embedded  snags  and  stumps 
.  extremely  obstructed  by  shallow  bars,  was  cleared  so  as  to  afford 
raugbt  of  2}  teet  of  water  at  a  low- water  stage,  lower  than  any  that 
i  hitherto  been  observed. 


APPROPBIATIONS. 

Jane  14,  lfc«0 '. $2,000 

March  3,  1881 1,000 

i  Augusts,  1882 1,000 

;  Jaly5,  ltt84 : •- 2,000 

^Augusts,  1886 2,000 

Total 8,000 

For  commercial  statistics,  see  letter  of-transmittal. 

Money  statement 

Qoont  aDpropriated  by  act  approved  August  5, 1886 |2, 000. 00 

ly  If  18b7,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1886 2,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1889      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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tinskix^^t  Tlftrbor.  Wift,. improvf^ixMnt  of  ^^-,--^ T^-.-r 

IsklMiiTia  Kivftr. imnrovflnM^nt of ...*. ^t...^,. 

Lies  ben  V  River.  Pa.,  imnroTemeDt  of. 

leiSbeny  River,  dam  at  Herr's  laland,  oonstrnction  of 

kliiriL'kor  River.  S.  C.  examination  and.  aorvev  of  ............. 

Ilifrator  River.  N. C.  exftmination  of .........m-r 

ItAmffcliA  River.  G-a-.  improvement  of-  ,..,.^r.,r 

mit^  Tfti'ver.  T^..  imnrovenient of ...............r.^- 

nimi\lA  Rlvftr.  Ark.,  imnrovementi of ^ ,..,.., ,^^,tt w-t 

nnATw^Hfi  JTarbor.  Md..  imnrovement  of  ..........«......i-.-- 

• 

palaohictkla  Bay,  Fla.,  improvement  of 

nalAclilcola  River,  imnrovement  of. 

nnoma'^t/OX  Riv«r.  Va, .  imnrovement  of...................... 

-Quedact  Bridse.  Georeetovn.  D.  C..  constraotion  of......... 

LnuifUKB  Pabs  and  Bav.  Tex.,  imnrovement  of 

..rotter's  Booe  River,  v a.,  imnrovement  of. 

jrk Anana  River,  oneratione  of  snaiF-boata  on 

LrkADaafi  River,  at  Pino  Bluff,  imnrovement  of.......... ...... 

Lrthur  Kill  Bridge,  Staten  lalana  Bound,  report  of  Board  of 
Kniriiieera  on  r.. -..t,,-, 

2688 

k^rkAiiaae  River,  imnrovement  of.. 

t 

LrkanaHs  River,  survey  of.  from  Little  Rook  to  mouth 

Lstileir  River.  S.  0  .  imnrovement  of 

LahtsQ)^!^  Harbor.  Ohio,  imnrovement  nf..,.,^...... ,.,-- 

Itlan ti^  Citv.  N.  J..  anrvpv  of  harbor  of 

lu  Sable  Harbor.  Mich.,  imnrovement  of.  - 

B. 

Saltfmore  Harbor,  improvement  of  entrance  to 

ftaltimore  Harbor,  Ma.,  examination  and  survey  for  widening 
channel  to  600  feet 

Baneor  Harbor.  Me.,  imnrovement  of 

Bar  at  mouth  of  Limestone  Creek,  Maysvillo  Harbor,  Ky.,  ex- 
aminaf  ion  of.. 

Bar  Harbor,  Me.,  examination  and  survey,  with  view  to  estab- 
lishing a  lireakwater 

Bath,  Me.,  Kennebec  River  at,  examination  and  anrvey 

J^ttalion  of  KnjEincers 

Batterv  Island,  head  of  Cbesaneake  Bay.  niers  at 

Bayoduce  River,  Me.,  1)etween  Penobscot  and  Brooks ville, 

examination  or 

Bayou  Boenfl  La.,  imnrovement  of. 

Bayou  Black.  Ija..  imnrovement  of. ...... ................. 

Bayou  Bartholomew,  La.  and  Ark. ,  imnrovement  of.... 

Bayou  D'Arbonne.  La.,  imnrovement  of......... 

Bayou  Courtableau.  La.,  imnrovement  of. ...................... 

Bayou  La  Fourche,  La.,  examination  for  look  and  dam  at 
mouth  of. 

Bayou  Macon,  La.,  imnrovement  of 

Bayou  La  Fourche.  L,v.  imnrovement  of. 

Bsyoa  Pierre.  Mis«-.  1ninrov«ni^nt  ofx-.-rr-^.T, ^t.-, - 

Bayou  I*ierre.  La.,  surve v  of 

Bayou  Plfltquemine,  La.,  and  orher  connecting?  streams,  for 
route  to  Grand  Lake,  examination  and  survey  of 

Bayou  Plaquemine,  La.,  mouth  of,  for  cunneotion  with  Missis- 
sippi River  by  locks,  examination  and  survev  of 

"•you  Rondewav,  La.,  examination  of 

Bayou  Ron<re.  Ija..  examination  and  Hnrvev  of ^-- 

Bayou  Teche.  La.,  imnrovement  of 

Ba^von  Teche,  La.,  connection  with  Grand  Lake 

Bayou  Teche,  La.,  from  Saint  Martinsville  to  Fort  Barre,  ex- 

AmklatiOn    of.    ..............   ..rr. xr..... 

^you  Terrebonne,  La.,  improvement  of ..., 
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B^oa  Terrebonne,  La.,  from  Hoom*  to  Tfaibodenix, 
^i^^wi  ^fyf  wuiyvw  oi  ••••••••••••  v'''''^^**'******"******"*"* 

Bft^oQ  Yennillioii.  La.,  from  AbbeiiUe  to  rdlroed  bridge  of 
£oaJcianftand  Tezaa  Bailroed,  ezaoniiutloii  of 

Bayoa  Tidal,  Lft ,  exMiiinatian  of 

BeiKifort  Harbor,  K.  C,  impityremeDt  of 

Beer  Creek,  Mias.,  ezamination  of 

Beeofort  flarbor,  inland  water*  way  to  NewBeme,  K.C^im- 
proTementof. 

BelfrMt  Harbor,  lie.,  improvement  of 

Beanfoit  Harbor,  Inlana  water-way  to  New  Hirer,  N.C.,  im- 
provement of 

Bellamy  Birer,  N.  H.,  examination  and  sarvey  of 

BellBiver,  Mich.,  lee  faarbor  of  refbse  at 

Biddle*8  Point,  BiacUnao  Harbor,  liicn.,  eramination  with  view 
to  a  breakwater 

Big  Hatchee  Birer.  Tenn.,  improvement  of 

Big  Hockbocking  Biver,  Ohio,  ftom  month  toCoolyiUe^  ezam- 
^ationofi • 

Big  Bapida,  St.  John's  River,  Me.,  examination  of. 

Big  Sandy  River,  W.  Y a.  and  Ky.,  improvonent  of. 

BiloxlBay,  Mias.,  improvement  of  harbor  at 

Big  Sunflower  River,  Mies.,  improvement  of 

BigBlaok  River,  Mies.,  improvement  of 

Black  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo.,  improvement  of » 

Black  Rook  Harbor,  Conn.,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of. ■ 

Black  River,  Saint  CUUr  County,  Mich.,  ezamlnatieii  of  month 
of : 

Black  River,  N.  C,  Improvement  of 

Black  Wamor  River,  Ala.,  improvement  of 

Black  Water  River,  Ya.,  improvement  of 

Block  Island,  R.  L ,  conatmction  of  harbor  at 

Board  of  Engineera,  for  fortiiications  and  for  river  and  harbor 
improvementa 

Bogue  Falia,  La., examination  of 

Boaton  Harbor,  Maaa.,  improvement  of 

Braaoo  River,  Tex.,  improvement  of  month  of 

Brasoe  Santiago,  Tex.,  improvement  of  harbor  at .'. 

Breakwater  at  Cleveland,  Ohio,  conatmction  of 

Breakwater,  New  Haven,  Conn.,  eonatmotion  of 

Breton  Bay,  Md.,  improvement  of • 

Bridge  at  Artbar  Kill,  Staten  laland  Sound 

Bridfring  the  Miaaiaaippi  River  at  Saint  XiOnia,  Report  Board 
of  Bnglneera 

Bridge,  oonatniction  of  aqneduct,  at  Georgetown,  D.  G 

Bridge  acroaa  Eaatem  Branch  Potomac  River,  Washington, 
D.  O 

Bridging  navigable  waters  of  the  United  States 

Bridge,  Ohio  River,  at  Beaver,  Fa.,  gaiding-dike  at 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridge  at  Cmcionati  of  the  &ennicky  and  Ohio  Bridge  Com- 
pany  

Bridge,  Willamette  River,  Portland,  Oregon 

Bridge,  Willamette  River,  Salem,  Oregon 

Bridge,  Red  River,  Shreveport,  La.,  removalof  sand  bar  afpdnat 
piers  of 

Brigantine  Beach,  N.  J.,  channel  between  Abseoon  and  Brig- 
an tine  Inlets,  examination  of , 

Broad  Creek,  l)el.,  improvement  of 

Bfoadkiln  River,  Del.,  improvement  of , 

Bmnawick  Harbor,  Ga.,  improvement  of 

Backhannon  River,  W.  Va.,  Improvement  of 

BafflkloBayon,  Tex. .  improvement  of 

BaflUo  Harbor,  K.  Y.,  improvement  of 

Bnrlington  Harbor,  Yt.,  improvement  of 

Battermilk  Channel,  N.  Y.,  improveoient  of 

C. 

Cache  Biver,  Ark.,  examination  of 

Cahawba  River,  Ala.  Jmprovement  of 

Caloaaien  River  and  Paaa.,  La.,  examination  of. 

Caloaalen  River  and  Pass,  La.,  improvement  of. , 

Calooaahatohie  River,  Fla.,  improvement  of , 

Calnmet  Harbor,  HI.,  improvement  of 

Calnmet  River,  lil.,  from  siverdale  to  Bine  laland,  examination 

Calnmet  River,  IlL,  andind.riinprovemOTtof"I'!iri"!!""! 
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mmbridee  Harbor.  Hd.,  ezamiiuition  and  snrTev  of. 
tamden  harbor,  Me;,  examination  and  snrvey  ox.... 


M^nal  at  tbeCasdadesJColiimbiaKiver,  Oregon,  oonatmoiionof. 

'anal  at  Dea  lioinea  Kapida,  Miaaiasippi  KiTer 

'  anaL  Illinoia  and  Miohigan,  report  on  aoqniaitlon  of 

/«nal,  LiOiiiaTille  and  Portland,  report  on  dry  dock  at.' 

Sanal,  Ix>ai8Tille  and  Portland,  •operating;  and  oare  of. 

>aiial,  St.  Mary *a  FaUa,  Mich.,  oonatmction  of 

^anaraie  Bay,  m.  Y.,  improvement  of 

3aiieyFork  River,  Tenn.,  examination  and  anrvey  of 

3aiieKiver,  La.,  improvement  of 

[3axiey  Fork  River,  Tenn.,  improvement  of 

Cape  Fear  River,  N.  C,  improvement  of  entrance  to 

C>ape  Fear  River,  alH>ve  Wilmington,  improvement  of 

Carp  River,  Leland.  Ifioh.,  examination  of,  for  entrance  to 

Carp  Lake  for  harbor  of  reftise 

Caaaity  Bayoa,  Miss.,  examination  of 

Catawba  River,  N.  C,  examination  and  aarvey  of. 

Cedar  Bay  on,  Tex.,  examination  of,  where  it  emptiea  into  Gal- 
veston Bay  

Cedar  Key.s  Harbor,  Fla.  improvement  of 

Cedar  River  Harbor,  Mien.,  improvement  of. '. . . . 

Chagrin  River,  Ohio,  examination  at  month  of 

Cbannel  back  of  Brigantine  Beach,  N.  J.,  between  Abaecon 

and  Brigantine  Inlets,  examination  of 

Channel  between  Jamaica  Bay  andRockaway  Inlet»  N.  Y.,  ex- 
amination and  snrvey  of 

Channel  between  Staten  Island  and  Kew  Jersey,  improve- 
ment of 

Channel,  Torch  Lake,  Lake  Saperior,  examination  of 

Charleston  Harbor,  &C.,  improvement  of 

Charlevoix  Harbor,  Mich.,  improvement  of 

Charlotte  Harbor,  Fla.,  indacUng  San  Carlos  Bay,  examina- 
tion and  anrveyof 

Charta  N.  and  N  W.  Lakes,  printing  and  diatributlon  of 

Charlotte  Harbor,  N.  Y..  improvement  of 

Chattahooohie  River.  A  la.  and  Oa. ,  improvement  of 

Cheboygan  Harbor,  Mich.,  improvement  of 

Cheeeequakea  Creek,  N.  J.,  improvement  of 

Chehalia  Fiver,  Wash.,  improvement  of 

Cheater  lUver,  Md.,  improvement  of,  at  Kent  laland  Narrows. . 

Chicago  Harbor,  111.,  improvement  of 

Chiokabominy  River,  Ya,  improvementof 

Chinooteagae  Bay,  va,  inland  water-way  to  Lewea,  Del.,  im- 

provementof 

Chippewa  River,  Wis. .  examination  and  report  on  oveiflowa  on . 

Chippewa  River  at  Yellowbanka,  Wis.,  improvement  of 

ChippewaRiver,  Wis.,  improvement  of 

Chootawhatchee River,  Fla.  and  Ala,  improvement  of. 

Choptank River,  Md.,  improvementof 

Cinmnati,  Ohio,  ice  harbor  at 

Clark's  Creek.  S.C.,  examination  and  snrvey  of 

Clear  Water  Harbor,  Fla,  examination  of 

Clearwater  River,  Idaho,  improvement  of 

Cleveland  Harbor,  Ohio,  improvement  of 

Clinch  Biver,  Tenn.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Cbnton  flarbor.  Conn.,  improvement  of. » 

Coal  River,  W.  Va,  examination  of 

CoaoJokBay,  17. C,  improvementof 

Cocheoo  River,  If.  BL  improvement  of 

Cohansey  GreeiLN.  J.,  improvement  of 

Coloradooftbe  West,  improvementof 

Colombia  River,  Upper,  improvement  of... 

Colombia  River,  Lower,  Oregon,  improvement  of 

Columbia  River  Oregon,  oaiul  at  Caaoades 

Colombia  River,  Oregon,  improvement  of  month  of 

Gongaree  River,  8.  C,  improvement  of 

Coneonh River,  Ala,  improvementof 

GoDtingencies  of  rivers  and  harbors,  estimates  for 

Gonneaat Harbor,  Ohio,  improvementof 

Gonneotioat  River,  above  Hartford,  Conn.,  improvement  of. . . 
Gonneotiont  River,  below  Hartford,  Conn.,  improvement  of. .. 

GooiaRlyer,  Ga,  and  Ala.,  improvementof. 

Gontentnia  Creek,  K.  C,  improvement  of 

Goos  Bay,  Oregont  improvement  of  entrance  to 

Cooaavattee  River,  Ga.,  improvement  of. 

GoqniUeRiver,  Oregon,  betweenCoqnille  City  and  MyrtlePoint, 

exunlntttion  of. 

Coqaille  River,  Oregon,  imnrovement  of  month  of 
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Cornay  River^a.,  examination  of 

Cottage  City  Harbor,  Mass.,  examination  of 

Corsica  Creek,  Md.,  improvement  of 

Corpus  Christ!,  Tex.,  improvement  of  channel  to 

Coartableaa  Bayoa,  La.,  improvement  of 

CowlitzKiver,  Wash.,  improvement  of 

Crescent  City  Harbor,  Caf.,  examination  of;  for  a  sea-wall  from 

Battery  Point  to  Flat  Book 

Cumboruind  River,  Ky .,  improvement  of  south  fork  of 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of 

Cumberland  Sound,  Fla.  and  Ga.,  entrance  to,  improvement  of. 

Currituck  Sound,  improvement  of 

Cypress  Bayou,  La.,  examination  of 

Cypress  Bayou,  Tex.,  impi'ovement  of 


D. 


Dan  River.Va.,  improvement  of 

Darbv  Creek,  Pa.,  examination  and  survey  of 

I>'ArDonue  Baj-ou,  La.,  improvement  of 

Davis's  Island  Dam,  Ohio  River,  operating  and  care  of 

Defenses,  sea-coast  and  lake  frontier 

Delaware  Breakwater  Harbor,  improvement  of 

Delaware  River,  Pa.  and  N.  J.,  improvement  of 

Des  Moines  Rapids  Canal,  MisssiHsippi  River 

Des  Moinen  Rapids  Canal,  operating  and  care  of 

Detroit  River,  Mich.,  improvement  of 

Doboy  Bar,  Ga.,  improvement  of 

Doboy  Bar  to  Doboy  Island,  Ga.,  examination  and  survey  of .. 

Des  Moines  Rapids  Canal,  dry -dock  at 

Dubuque,  Iowa,  improvement  of  harbor  at 

Dubuque,  Iowa,  ice-harbor  at 

Duck  Creek,  Del.,  improvement  of 

Duck  Creek,  Del.,  examination  and  survey  of 

])uek  Island  Harbor,  Long  Island  Sound,  Conn.,  examination 

of,  for  harbor  of  refuge 

Duck  River,  Tenn.,  improvement  of 

Dnzdemona  River,  La.,  examination  of 

Duluth  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  N.Y.,  improvement  of 

Duties  and  rank  of  officera  of  the  Corps  of  Engineers  — . 

Dnxbury  Harbor,  Mass.,  examination  and  survey  of 


Eagle  Harbor,  Mich.,  improvement  of 

East  Chester  Creek,  N.  Y. ,  Improvement  of 

East  River,  N.  Y.,  removal  of  obstructions  fh>m 

Eastern  Branch,  Potomac  River,  bridge  over,  at  Washington, 
D.C    

Echo  Harbor,  New  Rochelle,  N.  Y.,  improvement  of 

Edenton  Bay,'N.  C.,impix)vementof 

Edisto  River,  S.  C,  improvement  of 

Edisto  River,  S.  C,  examination  of  Korth  Fork  of 

Elizabeth  River,  N.  J.,  improvement  of 

E 1  k  River,  W.  Va. ,  improvement  of 

Engineer  Depot 

Engi D eer  School  of  Application 

Erie  Harbor,  Pa.,  improvement  of 

Escambia  River,  Ala.  and  Fla.,  improvementof 

Evans ville,  Ind.,  Ohio  River  near,  esamination  of 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors, estimates  for 

Explorat  ions  aud  reconnaissances 

Explorations  and  surveys,  Department  of  California 

Explorations  and  surveys  in  Department  of  Dakota 

Explorations  and  surveys  in  Division  of  the  Missouri  .^ 

Explorations  and  surveys  in  Division  of  the  Pacific 

Explorations  and  surveys.  Department  of  the  Columbia 

Explorations  and  reconnaissances,  estimates  for 


P. 

Fairlee  Creek,  Md.,  examination  of 

Fairport  Harbor,  Ohio,  Improvement  of 

Falls  of  the  Ohio  River,  Improvement  of  navigation  at 

Falls  of  St.  Anthony,  Minn.,  preservation  of 

Falmouth  Harbor,  Mass.,  examination  of 

Farm  Creek,  III.,  examination  of,  with  view  to  changing  its 
course 
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'Weaktib»T  aod  Saorameiito  rivers,  Cal.,  ImproTement  of 

P^sb-waya,  Falls  of  the  Potomac,  erection  of 

Fire-Mile  River  Harbor.  Conn.,  examination  and  survey  of 

flint  River,  Ga.,  ft-om  Montezuma  to  Old  Agency,  examina- 
tion and  snrvey  of  

Flint  River,  Ga.,  improvement  of 

Flashing  Bay,  N.  Y.,  improvement  of 

Foreiitville,  Lake  Huron,  Mich.,  examination  of.  for  harbor  at. 

Forked  Deer  River,  Tenn.,  examhiatioa  of  Kortn  Fork,  below 
Dyersbnrgh 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fortifications,  estiioatee 

Fonrcfae  River,  Ark.,  improvement  of ■ 

Fox  and  Wisconsin  rivers,  improvement  of 

Fox  River,  improvement,  operating,  and  oare  of 

Frankford  Creek,  Pa.,  improvement  of 

Franklbn  flarbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C,  impiovement  of 

French  Broad  River,  Tenn.,  improvement  of 

Fulton,  Ark.,  lakes  connecting  with  Red  River,  between  Shreve 
port,  Ark.,  and,  examination  of 
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Galveston  Bay.  ship  channel  in,  improvement  of 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to 

Gasconade  River.  Mo.,  improvement  of 

Ganley  River,  W.  Ya.,  examination  of .' 

Gedney's  Channel,  New  York  Harbor,  improvement  of... 

Georgetown  Harbor,  S.  C,  improvement  of 

Georgetown  and  Washington  narbors,  D.  C,  improvement  of. 

Gilbert's  Bar,  Indian  River,  Fla.,  survey  ofohannelftom  Haul- 
over  to .... 

Gloucester  Harbor,  Mass.,  improvement  of 

Glen  Cove  Harbor.  N.  Y.,  examination  of 

GowanosBay,  N.  Y.,  improvement  of 

Grand  Haven  Harbor,  Mlch.|hnprovement of 

Grass  River  at  Massena,  N.  x .,  improvement  ef 

Grand  Marais  Harbor,  Mich.,  improvement  of 

Grand  Marais,  Minn.,  improvement  of  harbor  at 

Grand  lUver,  Mich.,  improvement  of 

Grand  River,  Mich.,exMninatlonof 

Grand  Traverse  Bay,  Mich.,  for  connection  with  Torch  Lake 
nearEastport,  examination  of 

Great  Kanawha  River,  W.  Va.,  harbor  of  refuge  at  month  of. . 

Great  Kanawha  River,  W.  Ya. ,  improvement  of 

Great  Pee  Dee  River,  S.  C,  improvement  of 

Great  Sodus  Harbor^N.  Y.,  improvement  of 

Green  Bay  Harbor,  wis.,  improvement  of 

Greenport  H^^bor,  N.  Y.,  improvement  of 

Guyandotte  River,  W.  Ya. ,  improvement  of 

Green  and  Barren  River  Navigation  Company,  value  of  prop- 
erty of 

Gordon's  Landing,  Lake  Cbamplain,  breakwater  at 


Hamburgh  Bay,  HI.,  bars  in,  examination  of 

Harbor  of  refiise,  mouth  of  Great  Elanawha River,  W.  Ya., 
constmctionof 

Harbor  of  refuge,  Sandy  Bay.  Mass 

Harbor  of  refuge.  Sand  Beaco,  Lake  Huron,  Mich 

Harbor  of  refuge,  Long  Island,  Conn.,  resurvey  of  Dock  Isl- 
and for  , 

Hariior  of  refuge  near  Cincinnati.  Ohio,  construction  of 

Harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis 

Harlem  River,  N.  Y.,  improvement  of  

Hay  Lake  CbaDnol,  St  Mary's  River,  improvemcDt  of 

Haulovcr,  on  Indian  River,  Fla.,  survey  of  channel  from,  to 
Gilbert's  Bar 

Hero  Islands,  Lake  Champlain,  examination  of  channel  at  — 

Hell  Gate,  N.  Y. ,  improvement  of  navigation  at 

lliawassee  River,  Tenn.,  improvement  of 

Bingham  Harbor,  Mass.,  improvement  of 

Honsatonio  River,  Conn.,  improvement  of ■ 

Holston  River,  Tenn.,  examination  and  survey  of. 

Hudson  River,  N.  Y..  between  New  Baltimore  and  Coxsackie, 
examination  and  snrvey  of 

Hudson  River,  N.  Y.,  improvement  of. 

Hudson,  Wis.,  harbor  at,  examimuion  of 
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Humboldt  Harbor  and  Bay.  Cal.,  imp 
Hunter's  Creek,  Va.,  examination  of. 


rovement  of. 


. 


Huron  Harbor,  Obio,  improveraentof 

Hyannis  Harbor,  Mass.,  improrement  of 

By^ranlic  mining,  Sacramento  and  feather  riven,  suppres- 
sion of 


I. 

Ice-harbor  at  D  nbuque,  Iowa,  construction  of 

Ice>harbor  at  Cincinnati,  Ohio,  construction  of 

loe-harbor  at  head  of  Delaware  Bay,  Del.,  construction  of 

Ice>harbor  at  month  of  Hoskingum  KiTer,  oonstmotion  of  — 

loeJiarbor  at  liarens  Hook,  Pa. ,  construction  of 

Ice-harbor  at  Newcastle,  Del.,  construction  of 

lUinois  HlTer,  improvement  of 

Indian  River,  DeL,  improvement  of 

Indian  Biver,  Flo,  surrey  of  channel  ttom  BEaul-over  to  Gil- 
bert's Bar 

Inland  water-way  from  Chincoteague  Bay  to  Delaware  Bay  . . 

Inidde  passage  between  Femanoin*  and  St.  JTohn's  River, 
Fla..  improvement  of 

Inland  navigation  ftom  New  Berne  and  Beaufort,  N.  C,  im- 
provement of 

Ivy  tjanding.  111.,  Mississippi  River  at,  examination  of. 

Ipswich  River,  liass.,  improvement  of 

Inland  water-way  between  Beaufort  and  New  River,  N.  C,  im- 
provement of 

Indiana  Chute,  Falls  of  the  Ohio,improvemen t  of 

Illinois  and  Michigan  Canal,  report  on  acquisition  of,  and  con- 
struction of  Hennepin  Canal 


James  River,  Dak.,  examination  of 

James  River,  Ya.,  improvement  of 

Jamaica  Bay,  N.  Y.,  channel  between  Rockaway  Inlet  and, 

exunination  of 

Jonespcrt^,  Me.,  improvement  of  Moose-a-beck  Bar  at , 

Jekyl  Creek,  Ga.,  examination  and  survey  of 


Kanawha  River,  Great,  improvement  of 

Kanawha  River,  Little,  improvement  of 

Kaskaskia  River,  111. ,  from  New  Athens  to  its  mouth,  examina- 
tion and  survey  of 

Kennebec  River,  Bath  and  Augusta,  Me.,  examination  of 

Kennebunk  Ri ver^e. ,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kent  Island  Narrows,  Md.,  improvement  of 

Key  West  Harbor,  Fla.,  survey  of  entrance  to 

Kentockv  River,  Ky.,  improvement  of 

Keyport.lQarbor.  N .  J .,  improvement  of . .  .^ 

Kentucky  River,  Ky..  operating  and  care  ofiocks  and  dams  on . 
Kewaunee  Harbor,'Wis.,  improvement  of 


Lake  City,  Minn.,  harbor  of  refngoat 

Lascrange  JBayon,  Fla. ,  improvement  of 

Lake  harbors,  and  rivers 

La  Fourcbe  Bayou,  La.,  improvement  of 

Lake  Huron,  Mich.,  harbor  at  Forestville,  examination  and 

purvey  of 

Lake  Champlain,  Narrows,  N.  Y.,  and  Yt,  improvement  at . . 
Lake  Michigan,  at  Empire,  with  a  view  to  cutting  channel 

acrosM  the  bar  to  Bar  Lake,  examination  of 

Lake  Pepin,  harbors  of  refugeon 

L'Anguille  River,  Arjc.,  improvement  of 

Laws  of  Forty-ninth  Congress,  second  session,  affecting  Corps 

of  En^ncors 

Leonardiow.n  Harbor,  Md.,  improvement  of 

Lewep,  D<4. ,  conHtmctioo  of  piers  at 

Licking  River,  Ky.,  from  Farmers'  to  West  Liberty,  exami- 
nation of 

Link  River,  Oref^oo,  examination  of 

Little  Harbor,  N.  H.,  improvement  of 

Little  Kanawha  River,  w,  Ya.,  improvement  of 

Little  Narragansett  Bay,  R.  L  and  Conn.,  improvement  of .... . 
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Su&racT. 


Xittle  Namranaett  B*y,  B.  I.,  entnrmnoe  to  whairee  at  Watch 

Hill.examiiiatioii  ana  survey  of 

X«itt]e  Pee  Dee  River,  &  C,  examination  and  survey  of 

X.ittle  Kiver,  Ark.,  re-examination  of 

Xiit  tie  Tenneeeee  Biver,  Tenn.,  improvement  of 

LitUci  River,  La.,  exuninatlon  of 

Little  Red  River,  Ark.,  improvement  of 

Little  River,  Mo.,  fh>m  HomersYille  to  its  Junction  with  the 

Saint  Francis  River,  examination  of 

Lfittle  Sodns  Harbor,  jN".  T.,  improvement  of 

Logj^y  Bayou,  Lake  BisteaeaUf  and  the  Dorcheat,  La.,  im- 
pro'vementof 

Xiockwood's  Folly  River,  K.  C^  examination  and  survey  of... 

Liouisa  Fork  of  &ndy  River,  v  a^  examination  of 

Louisville  and  Portland  Canal,  Ely.,  report  on  dry-dock  at . .. 

Louisville  and  Portland  Canal,  report  on  drainage  rights 

Louisville  and  Portland  Canal,  operating  and  care  of 

Lower  Willamette  and  Columbia  rivers.  Oregon,  improvement 
of 

Lubeo  Channel,  Me.,  improvement  of 

Luddington  Harbor,  Mich. ,  improvement  of 

Lumber  River,  N.  C.,  examination  and  survey  of 

Lynn  Harbor,  Mass.,  improvement  of 


Mackinac  Harbor,  Mich.,  at  Biddle's  Point,  with  view  to  a 

breakwater,  examination  of 

Maiden  Riverjjdrass.,  improvement  of 

M  amaroueck  Harbor,  N.  x . ,  improvement  of 

Manaaonan  River,  K.  J.,  improvement  of ...., 

Manistlqne  Harbor,  Mich.,  improvement  of ^ 

Manchester  Harbor,  Mass.,  examination  and  survey  of. 

Manatee  River,  Fla.,  improvement  of 

Manistee  Harbor  Mich.,  improvement  oil 

Maqtua  Creek,  li.  J.  ^Improvement  of 

Manitowoc  Harbor,  wis.,  improvement  of 

MapSi  military  and  geographical,  compilation  of 

Marcus  Hook  Harbor,  Pa.,  Improvement  of 

Marquette  Harboi;  Mich.,  improvement  of 

Matagorda  Bay.,  Tex.,  improvement  of  entrance  to 

Mattaponl  River,  Ya.,  improvement  of 

Matinicusl8le,Me.,  examination  and  survey  with  Tiew  to  a 

harbor  of  reftige 

Mattawan  Creek,  K.  J.,  improvement  of 

Mattox  Creek,  Va.,  examination  and  survey  of 

Maurice  River,  K.  J.,  improvement  of 

Maysville  Harbor,  Ey.,  bar  at  mouth  of  Limestone  Creek  at, 

examination  of  .* 

Meadow  River,  W.  Ya.,  examination  of 

Meherin  River,  Ya..  improvement  ot 

Meeker's  Island,  Minn.,  lock  and  dam  at 

HeDemsha,  Mass.,  harbor,  examination  and  survey  of 

Menomonee  Harbor,  Mich,  and  Wis.,  improvement  of 

Merrimao  River,  Mass.,  improvement  of 

Michigan  City  Harbor,  Indf.,  improvement  of 

Hilford  Harl>br,  Conn.,  improvement  of 

Milwankee  Bay,  harlrar  of  refuge  at 

Hilwankee  Harbor,  Wis.,  improvement  of 

Mingo  Creek,  S.  C,  examination  and  survey  of 

Minnesota  River,  improvement  of 

Minnesota  River,  with  a  view  to  its  improvement  by  lock6  and 

damn,  examination  and  survey  of 

Mispillion  Creek,  Del.,  improvement  of 

MissisHippi  River : 

above  the  Falls  of  8t.  Anthony,  improvement  of 

at  Des  Moines  Rapids,  improvement  of 

at  Dubuque,  lovra,  improvt^ment  of 

at  Falls  of  Saint  Autnony,  improvement  of 

at  Ivy  Landing,  111.,  examination  and  stirvey  of 

operations  of  snag-boats  on 

at  Rock  Island  Rapids,  improvement  of 

at  Rush  Island  Bend,  111.,  examination  and  survey  of 

improvement  of  South  Pass,  inspection  of 

between  the  mouths  of  tbe  Ulinois  and  Ohio  rivers,  im- 
provement of 

between  Saint  Paul  and  Saint  Anthony's  Falls,  surrey  of. 
from  Des  Moines  Rapids  to  the  mouth  of  Illinois  River, 

improvement  of 

from  Saint  Paul  to  Dos  Moines  Rapids,  improvement  of. . 
Upper,  operations  of  snag-boats  on 
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HiflsiMippi  River  Commlflsion : 

annuu  report  for  the  flscal  year  endinK  Jane  80, 1886 

reportof  xl^o^emberSO,  1886 

annual  report  for  the  flao^l  year  ending  June  30, 1887 

Miaaouri  River: 

oporationa  of  anag'boata  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  improvement  of. . 
Hlaaourl  River  Commiasion : 

annnal  report  flaoal  year  Jane  30, 1886 

annual  report  flacai  year  Jane  30, 1887 

Mobile  Harbor,  Ala.,  improvement  of 

Monongahela  River,  lock  and  dam  No.  0.  operating  and  care  of 

Monongahela  River,  improvement  of , 

Monroe  Harbor,  Mich.,  improvement  of 

Meant  Yemen,  Va.,  improvement  of  channel  at 

Mooae.a-beo  Bar,  Joneaport,  Me.,  improvement  of 

Mokelnmne  River,  Cal.,  improvement  of 

Moeqaito  Creek,  S.  C,  examination  and  aarvey  of 

Movable  dam  at  Davia*  laland,  Oliio  River,  operating  and  care 

of 

Moakegon  Harbor,  Mich.,  improvement  of 

MnaUngam  River,  Ohio,  ice  harbor  at  mooth  of. 

Maakingam  River,  Ohio,  operating  and  oare  of  looks  and 
domaon 

N. 

Kanaemond  River,  Ya.,  examination  and  aarvey  of. 

Nantncket  Harbor,  Maaa.,  improvement  of 

Narraganaett  Bay,  R  I.,  improvement  of 

Kiwragangna  River,  Me.,  improvement  of 

Kantlcoke  River,  Del.,  improvement  of -. 

Keabaoo  Creek,  Ya.,  improvement  of 

Nechee  River,  Tex.,  improvement  of 

If  ehalem  Bay  and  Bar,  Oregon,  examination  of 

Nenae  River,  N.  C,  improvement  of 

New  Bedford  Harbor,  Maaa.,  examination  and  aarvey  of 

Kewbnryport  Harbor,  Maaa.,  improvement  of 

KewCaatle,  DeL.  ice-harbor  at , 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor,  Conn.,  improvement  of 

New  River,  N.  C,  improvement  of , 

New  River,  Ya.  and  W.  Ya.,  improvement  of 

Newport  Harbor,  Cal.,  aarvey  of 

NewRochelle,  N.Y.,  improvement  at 

Newport  Harbor,  R.  L,  improvement  of 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  Harbor,  improvement  of , 

Niagara  River,  N.  Y.,  between  Black  Rock  and  Tonawanda, 
for  a  16-foot  channel,  examinatiun  of 

Niagara  River,  N.  Y.,  near  Tonawanda  laland,  improvement  of 

Nomini  Creek,  Ya.,  improvement  of 

Norfolk  Harbor,  Ya.,  improvement  of 

Norfolk  Harbor,  Ya.,  approachea  to,  improvement  of 

North  Fork  Forked  I>eer  River,  Tenn.,  below  Dyeraburg,  ex- 
amination of 

North  Landing  River,  Ya.  and  N.  C,  improvement  of 

North  and  South  Hero  ialanda.  Lake  Champlain,  examination 
of  channel  between 

North  River  Biu*,  ( *arritack  Sound,  N.  C,  improvement  of 

Nootaack  River,  Waah.,  improvement  of 

North  River,  Mich.,  between  Baaex  and  North  Bridgea,  exam- 
ination of 

Norwalk  Harbor,  Conn.,  improvement  of 

Nottoway  River,  Ya.,  improvement  of 

Noxubee  River,  Miaa.,  improvement  of 

Noxubee  River,  Mlaa.,  examination  of,  for  locka  anddama 

O. 

Oakland  Harbor,  San  Francisco  Bay,  Cat.,  improvement  of 

Oak  Orchard  Harbor,  N.  Y. ,  improvement  of 

Obeil'a  River,  Tenn.,  examination  of,  iromexiating  improve- 

menta  to  mouth  of  West  Fork 

Oemulgee  River,  Ga.,  improvement  of 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  Improvement  of , 

Office  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  £ns(ineeni,  number  of,  duties  of 

Ogdenaborgh  Harbor,  N.  Y.,  improvement  of 
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Oblo  Rlv^er,  improrement  of. 

Oblo  River,  improTementof  Fallsof 

Ohio  River,  sarveyof,  near Svantville,  Ind ^ 

Oloott  Harbor,  N.X.,  improvement  of 

Old  Tovrn  Creek,  MiatM  unproyement  of 

Ontonagon  Harboi',  Mich.,  improvement  of 

Oosienaula  River,  Oa..  improvement  of 

OaaiceKiver,  Mo.  and  Kaus.,  improvement  of 

Osage  River,  Mo.,  fh>m  its  mouth  to  Osoeola,  re^nrvey  of 

Os'wego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Vt.,  imnrovement  of 

Ouachita  and  Black  jftivera.  Ark.  and  La.,  improvement  of.... 

Oaaehita  River,  re-examination  of,  above  Camden 

Oaaohita  River,  La.,  from  Camden  to  month,  with  a  slaokwater 
navigation,  examination  of 


P. 

Paducah,  Ey.,  examination  for  ioe-hubor  at 

Pamlico  and  Tar  Riven,  K.  C,  improvement  of 

Pamnnkey  River^Ya,  improvement  of 

PaaoagoQla  River,  MIbs.,  improvement  of 

Paaaaio  River,  K.  J.,  improvement  of 

PaeaCavallo,Tex.,fanprovementof 

Patapaoo  River,  Md.,  improvement  of 

Patonogne  River,  N.  Y.,  month  of.  examination  and  sarvey  of. 
Patoxent  River,  Md.,  Arom  fienediot  to  HiU'a  Landing,  examl- 

Dationaudaarvey  of 

Pawoatnck  River,  R.  L,  improvement  of 

Pavrtneket  River,  R  L,  improvement  of 

Pease  River,  Fla.,  improvement  of 


Peail  River,  Hiaa.,  improvement  of 


Pee  Dee  River,  Greats  S.C.,  improvement  of 

Penobscot  River,  Me,  improvement  of 

Penobsoot  River,  ftt>m  Bangor  to  Bnokaport  Narrows,  exam- 
ination and  survey  of 

Pensaoola,  Fla.,resnrvey  of  enter  and  inner  bars  at 

Pensankee  Harbor,  Wis.,  improvement  of 

Pensaoola  Harbor,  Fla.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Pers  Marquette  Harbor,  Mich,  (see  Luddlngton) 

Petalnma  Creek,  Cal.,  improvement  of 

Peter's  Neok  Bay,  N.  Y..  examination  and  sarvey  of. 

Petit  Jean  River,  Ark.,  improvement  of 

Pigeon  River,  Mich.,  examination  of 

Pinepog  River,  MiolL,  examination  of 

Plattsburgh  Harbor,  N.  Y.,  improvemt«nt  of. 

Plymouth  Harbor.  Mass.,  improvement  of 

Pooomoke  River,  Md.,  improvement  of 

Pond  River,  Ky.,  examination  of. 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Portage  Lake,  Mich.,  harbor  lines  in 

Port  Jefferson  Harbor,  L.  L,  N.  Y.,  Improvement  of 

Portage  Lake  Cannl,  Mich.,  report  on  value  of 

Portland  Harl)or,  Me.,  improvement  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of. 

Portland.  Oregon,  Bridge,  Willamette  River,  at 

Portage  Lake,  Mich.,  harbor  of  refuge  at 

Portsmooth  Harbor,  N.  H. ,  improvement  of 

Port-warden's  line  at  Philadelphia 

Potomac  River,  improvement  of,  at  Washington,  D.  C 

Poit  Washington  Harbor,  Wis.,  improvement  of 

Providence  River,  R.  L,  Green  Jacket  Shoals,  removal  of 

Provideooe  River,  R.L,  improvement  of 

Provincetown  Harbor,  Mass.,  improvement  of 

Public  Buildines  and  Grounds,  District  of  Columbia 

PaltnoyviUe  Harbor,  N.  Y.,  improvement  of 

Pnnta  Bassa  Harbor,  Fla,  examination  and  survey  of 
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lUccoon  River.  K.  J.,  improvement  of 

Bacino  Harlior,  Wis.,  improvement  of ..... , 

Rahway  River,  K.  J.,  improvement  of 

RancooM  River.  X.  J.,  improvement  of 

Rappahannock  River,  Va.,  improvement  of 
Roiitan  Bay,  N.  J.,  improvement  of 
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RaritanRiTer,  lT.J.,i]nproTeicentof 

BeconnaiaiMinoea  md  ezploratums 

B«dwood  Harbor.  CaL,  improvenieiit  of 

Red  Lake  RiTer,  Miim.,  from  Qiwid  forka  to  Red  Lake,  ex- 
amination of 

Red  River,  Ark.,  lakea  connectiiiK  with,  between  Shrereport 
and  Folton,  Ark«,  examination  of ■ 

RedRlTer,LiL  and  Ark.,  improi^ement  of 

Red  River,  Ark.,  Improvement  of  above  Folton 

Red  Riverof  the  North,  Minn.,  fhnnlioorhead  toFergnaFalla, 
examination  and  rarvey  of... 

Red  River  of  the  North,  oonstmction  of  dam  at  GooeeRapida.. 

Red  River  of  tiie  North,  improvement  of 

Reedy  Island,  Delaware  River,  ice  harbor  at 

Reaervoira  «t  headwaters  of  Misaiaslppl  River,  oonatniotionof 

River  and  harbor  improvements 

Roanoke  Rirer,  N.  U..  Improvement  of 

Roanoke  River,  Ya..  from  Clarksville,  Va.,  to  Saton  FaUs,  N. 
C,  examination  of 

Rook  Island- Rapids,  Mississippi  Rirer,  improvement  at 

Rockland  Harbor,  Me.,  improvement  of 

Rockport  Harbor,  Me.,  examination  and  anrvey  of 

Rocky  River,  Ohio,  improvement  of  month  of 

Romerly  Marah,  Oa.,  Improvement  of , 

RondoDt  Harbor,  N.  T.,  improvement  of 

Rouge  River,  Mioh.,  fh>m  Iietroit  River  to  bridge  Saint  Lonia 
and  Wabash  Reilroad,  examination  of 

Rneh  laland  Bend,  BL,  Miaaiasippi  River  at,  examinatiim  and 
sorvey  of 

Rouse's  Point,  Lake  Champlaln,  breakwater  At 

S. 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex..  Improvement  of 

Saokett's  Harbor,  N.  Y.,  improvement  of 

Saoramento  and  Feather  rivera,  CaL,  improvement  of 

Saoo  River.  Me.,  Improvement  of 

Saeinaw  River,  Mich.,  improvement  of 

SauDt  Anthony,  preservation  of  Falls  of 

Saint  Angnstine  Creek,  Oa.,  improvement  of 

Saint  Angnstine,  Fla.,  anrvey  of,  for  deep-sea  channel  on  outer 
bar 

Saint  Clair  Flats  Canal,  Mioh 

Kaint  Clair  Flats  Canal,  operating  and  care  of. 

Saint  Clair  River,  Mich.,  nar  opj^te  Saint  Clair  City,  exam- 
ination of 

Saint  Croix  Rirer,  Me.,  from  bridge  At  Calaia  to  Breakwater 
Ledge,  examination  of 

Saint  Croix  River.,  Wis.,  improvement  of 

Saint  Francis  River,  ftiom  Greenville,  Mo.,  to  Arkansas  State 
line,  examination  of : 

Saint  Francis  River,  Ark.,  improvement  of 

Saint  George's  River,  Me.,  from  Warren  to  Thomaston,  exam- 
ination and  survey  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  John's  River  and  Femandina,  Fla.,  deepening  Inside 
passage  between , 

Saint  John's  River,  Fla.,  improvement  of  upper 

Saint  John's  River,  Me.,  examination  and  survey  of  Big  Rapids. 

Saint  John's  River,  Fla.,  improvement  of  bar  at  month  of  •••••, 

Saint  Jerome's  Creek,  Md..  improvement  of 

Sainc  Joseph's  Harbor,  Mich.,  improvement  of 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saint  Mary's  Falls  Canal,  Mich.,  construction  of 

Saint  Mary's  Falls  Canal,  oonstmction  of  dry-dock  at 

Salem  River,  N.  J.,  improvement  of 

Salem,  Oregon^riage,  Willamette  River  at 

Salkiehatohie  River,  &  C,  improvement  of 

Saline  River,  Ark.,  examination  of 

Saline  River,  Ark.,  improvement  of 

Salt  River,  Ky.,  examination  of 

San  Diego  Harbor,  CaL,  survey  of 

Son  Francisco  Harbor  and  interior  bays,  survey  of 

San  Diego  Harbor,  Cal.,  improvement  of 

Sand  BcMch,  Lake  Huron,  Mich.,  harbor  of  rei^e  at 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of .^ 

Sandusky  Harbor,  Ohio,  straight  channel  from  Cedar  Point 
to  east  end  of  existing  channel,  examinaiion  and  survey  of . . 
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andy  Bay,  Cape  Ann,  MMS.jharbor  of  reftige  at 

ttDdy  Ki ver,  Louisa  Fork  of,  va.,  oxamlnation  of. 

lan  Joaqnln  River,  CaL,  improvement  of 

»aii  Lois  Obispo,  CaL.Bttrvey  of  harbor  at 

»aa  Pedro  Bay,  CaL,  near  entrance  to  Wilmington  Harbor,  for 

an  oater  harbor,  examination  of 

taugertiea  Harbor,  N.  Y.,  tmprovementtof. 

>aDtee  River,  8.C.,improyementof 

iau gatuok  Harbor,  Mich.,  improvement  of 

Savannah  Harbor  and  Biver,  6a.,  improvement  of 

Savannali  Kiyer,  6a.,  tnm.  cross-tides  above  Savannah  to  th^ 

bar,  examination  and  survey  of 

Savannah  River,  Cra.,  improvement  of,  above  Angnsta 

Savannah  River,  6a,  improvement  of,  below  Angnsta & . 

Bchoolof  Application  at  Willete  Point 

Schnyllcill  River,  Pa,  improvement  of 

Scituate  Harbor,  Mass,  improvement  of 

Sea-coast  and  lake  frontier  defenses 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepahead  Bay.  N.  T.,  improvement  of 

Shenandoah  River,  Va.  and  W.  Ya.,  improvement  of 

Shreveport,  La,  lakes  connecting  with  Red  River  between 

fiilton.  Ark.,  and,  examination  of 

Shreveport,  La,  bridge  over  Red  River  at 

Shrewsonry  River,  1^ .  J.,  improvement  of. 

Skasit  River,  Wash.,  improvement  of , 

Smitn's  River,  CaL.  examination  of  month  of.. ^ 

Snohomish  River,  Wash.,  improvement  of 

Snake  River,  Wash.,  improvement  of 

Snoqnabnle  River,  Wash.,  improvement  of , 

Sodna  Harbor,  N.  Y.,  6reat,  improvement  of 

Sodns  Harbor,  N.  Y.,  Little,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Forked  Deer  River,  Tenn.,  improvement  of. 

South  River,  N.  J.,  Improvement  of 

South  Pass,  MissisiBippl  River,  inspection  of,  improvement  at.. 

Sonthport  Harbor,  Coon.,  improvement  of 

Spring  Creek,  If.  Y.,  examination  of 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  Channel 

Steilaqoamish  River,  Wash.,  improvement  of 

Stanntoo  River,  Ya.,  improvement  of 


Stamford  Hat  bor,  Conn.,  improvement  of 

Stonlngton  Harbor,  Conn.,  improvement  of 

Steel's  fiavou,  Miss.,  improvement  of 

Sturgeon  Bav  Canal,  Wis.,  harbor  of  refhge  at 

Stockholm,  wis.,  harbor  of  refuge  at 

Stnreeon  Bsy  Canal,  Wis.,  report  on  acquisition  of. 

Suisiaw  Kiver  and  Bar,  Oregon,  examination  of 

Superior  Bay,  Wis.,  improvemant  of  harbor  at 

Sumpawanus  Lilet,  N.  x .,  improvement  of 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for t 

SosqoehidbnaRivbr,  near  Havre  de6race,  Md.,  improvement  of 

Suwanee  River,  Fla . ,  improvement  of 

Swanton  Harbor,  Yt.,  improvement  of 


Page. 


T. 


Tallahatcbie  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala,  improvement  of 

Tampa  Bay,  Fla,  improvement  of 

Tampa  Bay,  Fla,  resnrvey  of,  and  Hillsborough  River  up  to 

Tampa 

Tanclpahoa  River,  improvement  of. 

Tar  River.  N.  C,  improvement  of 

Taunton  Rt ver,  Mass.,  examination  and  survey  of 

Taunton  Biver,  Mass.,  improvement  of 

TchefoBCta  River,  La,  improvement  of. 

TchalaLake,  Misa,  improvement  of 

Teche  Bayou,  La,  improvement  of 

Teohe  Bayou,  La,  connection  with  6rand  Lake  at  Charenton. . 

Tenneaaee  River,  above  Chattanooga,  improvement  of 

Terrebonne  Bayou,  La,  improvement  of 

Tenneiaee  River,  below  Chattanoosa,  improvement  of 

Tensas  River,  La,  improvement  of 

Thames  Biver,  Conn.,  improvementof 

Thoronshfkre  back  fhmi  Cape  May,  K.  J.,  to  Atlantic  City, 

examination  and  survey  of 

Tkonder  Bay  Harbor,  Mich.,  improvement  of 
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Tiolcfaw  Kf ver,  La.,  impTOvement  of 

Tidewater  River,  Ky.,  improyement  of 

Ticonderoea  River,  £l.  Y.,  improyement  of 

Tillamook  jBay  and  Bar,  Oregon,  examination  of 

Toledo  Harbor,  Ohio,  improvement  of 

Toledo  Harbor,  Ohio,  straight  channel,  improvement  of 

Tombigbee  River,  Ala.,  improvement  of 

Tombigbee  River,  Mias.,  examination  for  oontinnoua  naviga- 
tion from  Vienna,  Ala.,  to  Walker's  Bridge 

Tonawanda  Harbor,  K.  Y.,  and  Niagara  River,  from  Black 

Rock  for  16- foot  channel,  examination^f 

Totasky  River,  Ya.,  improvement  of 

Torch  Ijake  Channel,  Lake  Superior,  ezaminatioii  of ■ 

Torpedo  defense  and  experiments 

Trent  River,  N.C.,  improvement  of 

Trinity  River.  Tex.,  improvement  of 

Two  Rivers  Harbor,  Wis.,  improvement  of 


Umpqua  River,  Oregon,  etc.,  examination  of 

TJmpqna  River,  Oregon,  improvement  of 

Upper  Colombia  and  .Snake  Rivers,  Oregon  and  Wash.,  im- 
provement of 

Upper  Mississippi  River,  improvement  of 

Upper  Willamette  River,  Oi  egon,  improvement  of 

Ur bana  Creek,  Ya.,  improvement  of 

Upx>er  Thoronghfare,  between  Bell's  Island  and  mainland  ... 


Yermillion  Harbor,  Ohio,  improvement  of 

Yineyard  Haven  Harbor,  Mass.,  examination  and  survey  of. . 
YolnsiaBar,  Flo.,  improvement  of 


W. 


Wabash  River,  Ind.,  improvement  of 

Waooamaw  River.  S.  C,  improvement  of 

Wachlta  and  Black  Rivera^  Ark.  and  La.,  improvement  of  — 

Waddington  Harbor,  K.  Y.,  examination  and  survey  of 

Wakulla  River,  Fla.,  from  its  month  to  Wakulla  Springs,  ex- 
amination and  survey  of 

WapooCnt  S.  C,  improvement  of 

Wareham  Harbor,  Mass.,  improvement  of 

Warren  River,  RL,  improvement  of 

Warrior  River,  Ala.,  improvement  of 

Washington  and  Georgetown  harbors,  D.  C,  improvement  of 

Washington  Aqueduct,  D.C 

Washington  City  water-supply,  increase  of 

Water  levels,  northern  and  northwestern  lakes < 

Wateree  River,  S.  C.  improvement  of 

Water-gauges  on  Columbia  River 

Water-gauges  on  Mississippi  River  and  tributaries 

Waukegan  Harbor,  HI.,  improvement  of 

Wellfleet  Harbor,  Mass.,  examination  and  survey  of 

Westport  Harbor,  Mass.,  improvement  of 

White  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  lDd«  improvement  of 

Wicomico  River,  Md.,  improvement  of 

Willamette  River,  Lower,  Oregon,  improvement  of 

Willamette  River,  Upper,  Oregon,  improvement  of 

Willet's  Point,  poat  at....- i 

Wilmington,  Col.,  construction  of  breakwater  at 

Wilmioiton  Harbor.  Del.,  improvement  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winthrop  Harbor.  Mass.,  examination  and  survey  of 

Winyaw  Bay,  8.  C,  improvement  of 

Wisconsin  and  Fox  Ki vvrs,  improvement  of 

Withlacoochee  River,  Fla. ,  improvement  of 

Wisconain  River,  report  on  survey  fur  improvement  of 

Woodbrldgfo  Creek,  N.  J. .  improvement  of. 

Woodbury  Cre4«k,  N.  J. ,  Improvement  of 

Wood  River.  Oregon,  examination  of 

Wood's  Holl  Harbor,  Maas. ,  improvement  of 

Wreck  on  San  Francisco  Bar,  removal  of 

Wrecks  in  Connecticut  River,  removal  of 

Wrecks  in  Delaware  Bay  and  River,  removal  of 

Wreck  near  Cape  Honlopen,  romovalof 
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Part  111.  Part  IV. 
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'T-iBck  in  Bpoftdlciln  River.  TM..  Tf^mAvnl  of. ---r ............. 
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'  tqcIe.  near  Cove  Point.  Chtrsapeake  Bav,  removal  of 

''recks  in  f^ataDtco  River.  Del.,  removal  of.. 

^T^ok  in  Fftmlico  River.  iJ".  C.  removal  of 

rjiioclt  in  Cave  Fear  River.  N.  C.  removal  of 

r^eok  in  Seaafort  Harbor,  N.  C,  removal  of 

7'-^^M^V  in  Harbor  of  TwmPA.  FIh-t.  removal  of. 

T'vi^aV;^  in  R*-TOn  Teo^ie,  remnval  o*' 

r<ullc.in  River.  N.  C,  examination  of 

raanlna  Bay.  OreKon.  improvement  of  entrance  to 

r'a<iKin  "Ri^er,  N.  0.,  imnrovemeot  of 

f  alabnsha  River,  Mias..  improvement  of 

fazoo  River. MifMr. improvement  of 

STellowstone  National  Park,  conatniction  roads  and  bridges  in. 
VelloivetoTie  River.  Mont,  and  Pak..  improvement  of 

3133 

York  River.  Va-,  improvement  of..,..  ..-,.-, -..„., 

York  Harbor.  M^,.  improvement  of  ..^.. 
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